Determinants of infant and child mortality in Bangladesh by Majumder, Abul Kashem
D ETER M IN A N TS OF IN FA N T  AND CHILD M O RTALITY
IN BA NG LADESH
By
ABUL KASHEM MAJUMDER
A thesis submitted as a requirement for the degree of 
Doctor of Philosophy in Demography at the 
Australian National University
January 1989
D ec la ra tio n
Except where otherwise indicated 
this thesis is my own work.
Abul Kashem Majumder
October 1988
Ill
A c k n o w le d g e m e n ts
I would like to take this opportunity  to express my sincere g ratitude  to Siew-Ean 
Khoo, Alan Gray and Lado Ruzicka who have been my supervisors for different periods 
during my three-year research program . This thesis would not have been sta rted  w ithout 
the guidance of Siew-Ean, who left ANU in Septem ber 1987 but continued to guide me 
from Adelaide during the second half of my program . Alan, who took over Siew-Ean’s 
position as supervisor, has always been prom pt in going through my work and making 
constructive com m ents and suggestions. As supervisor for three m onths in late 1987 and 
later as advisor, Lado’s suggestions have always been encouraging.
I am  grateful to  Gigi Santow , who has continued from the beginning to the end of 
my program  as my advisor, for her support as well as for the in terest she has shown in my 
research topic. I am  also grateful to David Lucas and Paul M eyer for their helping 
a ttitu d e  and encouragem ent th roughout my study period. It is a pleasure to  express my 
g ra titude  to Chris M cM urray for the friendly encouragem ent she has given me to  finish 
this work. Chris ha^ always m ade herself available to discuss any problem , whether 
personal or academic. She also has taken the trouble to read the final m anuscript, thus 
improve the English of this thesis. My g ratitude  also goes to M arian May. In spite of her 
heavy workload, M arian has been so generous and prom pt in reading and making 
necessary corrections of individual chapters. M any other people in one way or another 
have contributed to  th is work. I acknowledge the help of Terry Hull and Abbas Bhuiya. 
I have been benefited from a discussion with Terry in in terpreting some results. Abbas, a 
fellow studen t who is also like an elder brother to  me, has not only given moral support 
but also pushed me to  finish th is work. I had many useful conversations with him on 
technical as well as substan tive  issues. Finally, special thanks are to  my wife D ilara and 
my son Rifat who m ade my days in A ustralia so interesting.
IV
A b str a c t
Using the 1975-76 Bangladesh Fertility  Survey da ta  and employing logit linear 
model analysis, this study examines first the effects of the three widely discussed 
dem ographic factors (m aternal age a t b irth , birth  order and preceding b irth  in terval) on 
infant and child m ortality  in Bangladesh. It then examines how social factors, 
particu larly  m other’s education, could relate to child survival through the three so-called 
proxim ate determ inants: m other’s age a t b irth , parity  and b irth  in terval in the
fram ework for the analysis of child survival in developing countries suggested by Mosley 
and Chen (1984). The intra-fam ily m ortality  relationship, th a t is, the  influence of the 
survival s ta tu s of the im m ediately preceding sib ling(/s) on the m ortality  risk of the child 
in question is also investigated. The study also examines the effects of duration  of 
breastfeeding together w ith the effects of birth  intervals (both preceding and following) 
on the risk of dying at different stages of early life.
M ultivariate  analyses reveal th a t both infant and child m ortality  risks are higher if 
the  m other is under 20 years of age. The birth  order of the child shows a positive relation 
w ith the risk of dying between ages one and Five years bu t higher m ortality  risks a t the 
extrem e birth  orders are observed during the period of infancy. Children born w ith a 
preceding birth  interval duration of one-and-a-half years or less have considerably higher 
risks of dying in infancy as well as a t ages between one and five years. A considerably 
higher risk of dying between the first and fifth years of life is also observed among 
children followed by another b irth  w ithin one-and-a-half years. The analyses show th a t 
both  infant and child m ortality  risks are significantly higher among m others w ith no 
education than among m others w ith some prim ary education. The better survival chance 
of children whose m others had some education has resulted neither through m aternal age 
a t b irth  nor the interval between successive b irths, but because the m others had fewer
births.
This study also shows th a t the survival s ta tu s  of a child a t age one year is one of 
the m ost im portan t factors influencing the survival s ta tu s  of its next sibling. However, 
the preceding child’s survival has different roles during the period of infancy and a t ages 
beyond infancy. The group of children with the imm ediately preceding sibling dead by 
age one year has a significantly higher risk of dying in infancy than  the group with the 
preceding sibling alive. On the  other hand, a t ages between one and five years, children 
w ith the preceding sibling dead have a significantly lower risk than children with the 
preceding sibling alive. The same pa tte rn  has been found when the analysis has been 
extended to the survival s ta tu s  of the two im m ediately preceding siblings. While 
inadequate biological or reproductive conditions of the m other m ight explain the former 
result, the la tte r  result is likely to relate to  com petition for family resources.
The study further shows th a t the sex of the imm ediately preceding sibling is a 
significant factor influencing child m ortality . The group of children preceded by a male 
sibling has a considerably higher risk of dying between the first and the fifth years of life 
than  the group preceded by a female sibling. This result is also likely to be related to 
competition*, the child in question faces harder com petition from a preceding brother than  
from a preceding sister. Given the role of young girls in the society, it is also likely th a t a 
child is more likely to  be cared for by its im m ediately preceding sister than  by its 
im m ediately preceding brother.
Based on the sample of last and next-to-last live b irths, the analysis of breastfeeding 
establishes it as one of the prim e factors influencing m ortality  during the early m onths of 
life. However, no support for the hypothesis th a t breastfeeding is the interm ediate factor 
through which preceding b irth  or subsequent pregnancy influences child survival can be 
obtained from the data . The analyses suggest th a t preceding b irth  interval, tim ing of the 
next conception and breastfeeding duration each influences m ortality  in its own way, but 
their relative im portance as determ inan ts of m ortality  varies w ith the age of the child.
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1C H A P T E R  1
IN T R O D U C T IO N  A N D  L IT E R A T U R E  REVIEW
1.1 B ackground and O bjectives o f the Study
There has been a surge of research on the determ inants of infant and child m ortality  
risks in developing countries over the recent years. Perhaps two m ajor reasons lie behind 
this. One is the in ter-relation between early age m ortality  and fertility , and the other is 
the high levels of infant and child m ortality . Two possible mechanisms as to  how infant 
or child death can affect fertility  have been suggested in the literature. The first one is 
behavioural: experience with or fear of child death  may lead parents to have additional 
b irths either to  replace children who are already dead or as insurance against expected 
deaths (Taylor et al, 1976:263). The classical demographic transition  theory attaches 
great im portance to  this possible mechanism of the influence of early age m ortality  on the 
reproductive performance of individual parents (Cleland and Sathar, 1984:401). However, 
all the available evidences do not unanim ously support the behavioural response of 
fertility  to child death  (for a review of litera tu re  on the influence of child death  on 
fertility  see Taylor et al, 1976).
It seems th a t the response depends on the coun try ’s stage of developm ent. Thus, in 
P ak istan  and in Bangladesh, two populations w ith very high fertility and infant and child 
m orta lity  levels but w ith prolonged breastfeeding and low contraception, the behavioural 
influence of fertility was found to  be completely absent or negligible (Chowdhury et al, 
1976). The m ortality  reducing effect on fertility  in these populations was found to 
operate through the other suggested m echanism  which is purely biological: death  a t an 
early age causes in terrup tion  of lactation and hence an earlier onset of ovulation, which
2thus subjects a m other to an earlier risk of pregnancy by reducing the post-partum  sterile 
period. However, evidence th a t suggests the presence of some behavioural response to 
child death  and thus, conflicts with the study of Chowdhury et al does appear from 
Bangladesh (D issertation A bstracts In ternational, 1985). A study using the W orld 
F ertility  Survey (W FS) da ta  reveals th a t the prevention of a death during infancy averts 
between 0.016 and 0.351 births in a num ber of developing countries by lengthening the 
period of infertility following a b irth  (Cochrane and Zachariah, 1983). Though the 
m echanism s of the influence of m ortality  on fertility is debatable, such a finding suggests 
th a t a reduction in early age m ortality  could contribute to a decline in fertility , a t least 
through its biological effect of longer b irth  spacing, and hence improved child health .
In spite of the im provem ents in the general m ortality  condition and thus in infant 
and child m ortality  over the last few decades, the level of m ortality  is still very high in 
many developing countries. M ore im portan tly , there often exists a high d isparity  in the 
m orta lity  experience of children of different subgroups of population w ithin a particu lar 
country . Thus, social scientists or dem ographers are interested to identify the children 
who are more disadvantaged in term s of survival.
The factors th a t have often been examined in relation to  child m orta lity  in 
developing countries include such social factors as m other’s educational s ta tu s , fa th e r’s 
education and occupation, p a re n t’s social s ta tus, place of residence, and also such 
dem ographic factors as m other’s age a t b irth , m other’s parity or b irth  order of the  child, 
in terval between successive b irths, sex of the child and breastfeeding duration . The 
analysis of m ortality  in relation to  these fa. ors presents a complex situation  since m ost 
of these factors in one way or another are often in ter-related . Thus an observed
differential in the m ortality  risk w ith respect to a specific characteristic  may be an 
indirect effect of another. L ittle  is known about how these factors in teract and how their 
influence and im portance change across different populations and across different 
segm ents of a population (M artin  et al, 1983:417).
3As in m any other developing countries, lack of conventional da ta  in the form of 
v ita l registration has been the m ajor obstacle for studying infant or child m ortality  
differences in Bangladesh. However, a num ber of retrospective surveys carried out a t the 
national level of the country during the 1960s and the 1970s has compensated for such 
studies to some extent. Among these, because of its intensive nature the Bangladesh 
Fertility  Survey (BFS) 1975-76 has up until now been playing the only m ajor role in 
various studies of a demographic nature. Based on the BFS d a ta , there have been a 
num ber of studies in recent years on the issue of infant and child m ortality  differentials in 
Bangladesh. Some of these studies focussed on social factors alone (M itra, 1979; Hobcraft 
et al, 1984) and some on demographic or socio-demographic factors (Edm onston, 1983; 
Hobcraft et al, 1985; Huda, 1980). The natu re  of analysis in these studies obviously 
varies and so do the results. Furtherm ore, none of these studies has controlled for the 
possible confounding effects of all the im portan t factors.
E dm onston’s (1983) study , using the BFS da ta  concerned w ith demographic factors 
only, is lim ited in the sense th a t the analysis is based on only 2,150 live births. This 
constitu ted  only 10 per cent of all live b irths in the sample who were a t risk of dying 
during the 10-year period considered in the study. As such the estim ates are likely to be 
subject to higher sam pling errors. Hobcraft et al (1984) made a com parative analysis of 
early age m ortality  according to  a num ber of social factors using W FS da ta  for 28 
developing countries including Bangladesh. A nother study of theirs focussed on a num ber 
of social as well as dem ographic factors, this tim e using W FS d a ta  from 39 developing 
countries which also included Bangladesh (Hobcraft et al, 1985). It is obvious th a t such 
studies have the particu lar advantage of global generalization of the findings but they are 
also lim ited in providing any insights on a particu lar country. Furtherm ore, the 
classification of the variables in a s tandard  way for com parability in these studies may 
not be ideal for any specific country analysis (Hobcraft et al, 1984:193). A lthough H uda s 
(1980) study is based on the BFS d a ta  only, it is also lim ited; b irth  spacing, which 
appears to  be an im portan t factor in explaining early age m ortality  differences, is not 
considered in the study. M itra  (1979) focusses on socio-economic differentials in infant 
and childhood m ortality  but his results describe merely the univariate  situation.
4Bearing in mind some of the lim itations of the studies mentioned above, the broad 
objective of the present study, also based on the BFS da ta , is to identify the factors th a t 
are significantly associated with infant and child m ortality  differences in Bangladesh. 
However, the specific objectives of the study are as follows:
(i) To examine the influence of each of the three demographic factors, m other's age 
a t b irth , b irth  order of the child and length of the preceding birth  interval (the interval 
between the b irths of an index child and the child preceding it) on m ortality  during 
infancy as well as between ages one and five years.
(ii) To examine the influence of the subsequent birth  interval (the interval between 
the  b irths of an index child and the child following it, thus also known as ’following b irth  
in te rv a l’) on the m ortality  risk of an index child.
(iii) To examine w hether social factors, such as m other’s education, fa ther’s 
education and place of their residence influence early age m ortality  through the three 
dem ographic factors, m other’s age a t b irth , parity  and b irth  interval. A framework 
suggested by Mosley and Chen (1984) for the study of child survival in the developing 
countries is based on the premise th a t all socio-economic factors influence early age 
m orta lity  through a set of in term ediate or proxim ate determ inants. One subset of these 
proxim ate  determ inants includes the m aternal factors: m other’s age a t b irth , parity  and 
b irth  in terval, each of which is believed to  have an independent influence on pregnancy 
outcom e and infant survival through its effect on m aternal health  (Mosley and Chen, 
1984:27).
(iv) To investigate the  intra-fam ily m ortality  relationship, th a t is, the relationship 
between the m ortality  risk of an index child and survival s ta tu s  of its immediately 
preceding sibling(s).
(v) To examine the in ter-relationships between the b irth  intervals (both the
5preceding and the following), duration of breastfeeding in the subsequent interval and the 
m ortality  risk of an index child.
Based on the above objectives, the study has been organized into seven chapters. 
C hap ter 1 gives a brief description of the socio-economic and dem ographic situation  in 
Bangladesh and also a review of the litera tu re  on determ inants of infant and child 
m orta lity  in developing countries. C hapter 2 deals w ith d a ta  quality and analy tical 
approach. C hapter 3 deals w ith the effects of the three proxim ate or dem ographic 
determ inants: m aternal age a t b irth , b irth  order of the child and b irth  in terval (preceding 
as wrell as subsequent) on infant and child m ortality  risks. C hapter 4 examines the effects 
of three social factors on m ortality . These factors are, m other’s education, fa th e r’s 
education and place of their residence. This chapter also investigates the m echanism s 
through which the social factors could influence early age m ortality . C hapter 5 examines 
the intra-fam ily m ortality  correlation, th a t is, the relation between the m orta lity  
experiences of children belonging to the same m other. C hapter 6 examines the 
in terrelation  between breastfeeding, birth  intervals and m ortality . F inally, C hap ter 7 
consists of a sum m ary of Findings and the conclusions.
1.2 B an g lad esh : B a ck g ro u n d  C h a ra c ter is tic s
The understanding of the  dem ographic situation  or behaviour of a society prim arily 
depends on the knowledge of socio-economic conditions of the society. A brief description 
of Bangladesh is presented in this section.
1 .2 .1  G eograp h ica l S e tt in g
Bangladesh emerged as a sovereign s ta te  on December 16, 1971 following a w ar and 
struggle for liberation for a period of nine m onths w ith the the arm y of Pak istan . Before 
Independence, it constitu ted  the eastern wing of Pakistan  for about 24 years after the 
term ination  of British rule in 1947. It is located in the north  eastern p a rt of South Asia 
between 20°34’ and 26°38’ north  latitude, and 88°01’ and 92°41’ east longitude. The 
country is bounded by the Bay of Bengal on the south and by India on the east, north
6and west except for a short (about 120 miles) frontier with Burm a in the south-east. The 
area of the country is about 55.598 square miles or 143,998 square kilometers. Except for 
some hilly regions in the north-east and south-east, the country is a flat alluvial plain 
which comprises about 85 per cent of the to ta l land area. The country lies on the delta of 
the Ganges, B rahm aputra  and M eghna rivers, an immense system  of tribu taries and 
d istribu taries  draining the central and eastern Him alayas in the north  to  the Bay of 
Bengal in the south. Bangladesh enjoys a sub-tropical monsoon clim ate w ith three main 
seasons, namely W inter, Summer and Moonson. The annual tem para tu re  ranges between 
55° and 80° Fahrenheit. Being located in the Monsoon belt, it receives heavy rainfall; the 
annual rainfall varies from  a m inim um  of 50 inches to a m axim um  of 200 inches, often 
resulting  in heavy floods. These floods and sometim es cyclones are often the causes of 
devastation  of hum an life and property in Bangladesh.
1.2.2 P op u la tion  Size, G row th and D en sity
Bangladesh is the eighth m ost populous nation of the world and also one of the 
fastest growing countries. The first population census in the area which is now 
Bangladesh counted 23 million people in 1872. In 1901, the population increased to 29 
million. Up to the mid 1920s, the ra te  of growth of the population was very slow and it 
was during the 1930s when for the first tim e the growth rate  exceeded one per cent per 
annum  (A rthur and McNicoll, 1978;30-31). The 1951 census resulted in a population of 
42 million; since then the ra te  of growth increased trem endously which obviously was 
related to the im provem ent in the general health  and disease control since W orld W ar II. 
As a resu lt, the 1974 census recorded a population of 76 million suggesting an average 
grow th rate  of 2.5 per cent during the earlier two decades or so. The la test population 
census held in 1981 estim ates a  population of 89 million with an intercensal growth rate 
of 2.3 per cent per annum  for the period 1974-1981. However, the current population size 
of the country is assum ed to  be around 105 million. Under the conditions of a m oderate 
decline in fertility and m orta lity , the country is expected to have a population of 140 
million by the year 2000 [Bangladesh Bureau of S tatistics (BBS), 1985:4].
As is evident from its size and land area (55,598 square miles), Bangladesh is one of 
the m ost densely settled areas of the world. In fact, it is the highest density rural 
com m unity  in the world. According to  the 1981 census, there were 1.617 persons living 
per square mile (BBS, 1984), which is about three times the density in 1901. Such a high 
population  density is surpassed only by urban based Hongkong and Singapore [see 
ESC A P Secretariat, 1981:19).
1.2 .3  E conom y
The economy of Bangladesh is overwhelmingly dom inated by agriculture; it 
con tribu tes over tw o-thirds of the gross national product (GNP) and employs over three- 
fourths of the to ta l labour force (Chen and C haudhury, 1975:201). Until now Bangladesh 
reta ins the  same economic base th a t had been established more than  one century ago: 
cu ltivation  of rice, ju te  and a few other crops and export of agricultural goods, mainly 
raw ju te  and ju te  products (A rthur and McNicoll, 1978:26). Rice is the coun try ’s main 
food crop and ju te  is the m ajor cash crop, which contributes about 75 per cent of its 
export earnings. Though Bangladesh has some of the m ost fertile land, due to paucity, 
the  prim itive nature  of cultivation and lack of other inputs, rice production per acre of 
land is among the lowest in the world. The fate of agriculture is dependent on nature; 
production of rice and ju te  or other crops is frequently disrupted by floods, cyclones and 
som etim es by droughts, thus breaking its economic base. Because of the imbalance 
betw een the coun try ’s population growth and food production, Bangladesh has turned 
in to  a  net im porter of food grains since the 1950s. During the late 1960s, as the east wing 
of P ak istan , it was im porting about 10 per cent of its food requirem ents (A rthur and 
M cNicoll, 1978:25).
The economic situation  in present Bangladesh has worsened further during the early 
1970s for a series of reasons: the 1971 independence war and crop failures during the three 
consecutive years 1972, 1973 and 1974. As a result, the country suffered from a m ajor 
fam ine during 1974-75. Bangladesh a t its independence inherited very little  from its 
colonial era th a t could be used as a basis for developm ent; deliberate removal of food
8surplus and underinvestm ent in its agricultural and industrial sectors for about two 
centuries by the British rulers and further deliberate investm ent in the west wing of 
P ak istan  a t the cost of ju te  exporting foreign exchange of then East Pakistan  for more 
than  two decades by the Pakistani rulers has left an economy th a t is narrowly based, 
rural and sta tic  (A rthur and McNicoll, 1978). The country now has to  spend a larger 
share of its foreign exchange ju s t for im porting food grains for its 105 million people 
ra th e r th an  investing in developm ent projects.
A clear picture of the coun try ’s current economy and life in Bangladesh is evident 
from its per capita  income. The per cap ita  G N P as estim ated for 1983 was only US $130; 
th is is com parable to the situation  in E thiopia with an income of US $120 (see Population 
Reference Bureau, 1986). The average household size in Bangladesh is 5.75 and the land 
area per head is only 0.38 acres (Ahamed, 1984:7). However, a large portion (about one- 
th ird ) of the rural households are to tally  landless.
1.2.4 U rbanization
Com pared to  the contem porary developing nations, the level of urbanization in 
Bangladesh is very low. In 1901 the urban population constitu ted  only 2.4 per cent of the 
whole population; in 1974 after seven decades this reached only to  9 per cent and then to 
15 per cent in 1981 (see BBS, 1984:36). These figures of course are not directly 
com parable because of varying definitions of ’urban place’ adopted in different censuses, 
bu t they do indicate lack of industrialization and m odernization in Bangladesh since the 
beginning of the present century. Despite the fact th a t the level of urbanization rem ains 
low, the  ra te  of growth of urban population has been exceedingly high over the recent 
years. Between 1961 and 1974, the urban population growth rate  was 6.6 per cent as 
against the  national average of 2.5 per cent, and between 1974 and 1981 it was 10.6 per 
cent as against the national average of 2.3 per cent (see BBS, 1984:36). Such rapid 
grow th of urban population is a ttr ib u tab le  largely to  the rural-urban m igration by the 
poor or landless peasants because of over-pressure on the coun try ’s lim ited agricultural 
land; th is is already creating housing, san ita tion , tran spo rt, em ploym ent and many other 
problem s in urban places, particularly  in the cities.
91.2 .5  L iteracy and  E d u ca tion
In spite of the rapid spread of education in the developing countries over the last 
three or four decades, a vast m ajority of the population of Bangladesh is still illiterate. 
The 1981 census figures show th a t only 24 per cent of the population aged five years or 
more were literate in the sense th a t they ’can w rite a letter in any language’. The female 
literacy rate  was half of the male rate , 16 per cent against 31 per cent (see BBS, 1984:80). 
P rim ary education in Bangladesh is free; however, most parents never send their children 
to school because of poverty (since children need ex tra  clothes, pencils and papers for 
going to school) and because often children are ex tra  hands in the fam ily’s economic or 
household activities. The 1981 census shows th a t the proportion attending  school among 
children aged 5-9 years was only 18 per cent in rural areas and 31 per cent in urban places 
(BBS, 1984:88).
The low level of literacy or education seems to be a great barrier for implem enting 
various social or economic developm ent program s. It is quite unlikely th a t Bangladesh 
would be able to ensure universal prim ary education for all in the  near future given the 
gigantic population size it already has and its lim ited economic resources.
1 .2 .6  M arriage
M arriage is alm ost universal in Bangladesh. The 1981 census d a ta  show th a t only 
0.3 per cent of women aged 45-49 were never m arried; the corresponding figure for males 
was only 1.2 per cent (BBS, 1984:59). Not only is m arriage universal in Bangladesh but 
age a t m arriage, particularly  among females, is also very low. E stim ates derived from a 
variety of sources show th a t the singulate mean age a t m arriage of females increased very 
slowly from 12.6 years in 1931 to 17.7 years after five decades in 1981 (BBS, 1984:67).
The universality of m arriage and low age a t m arriage are related to  the religious 
affiliation and lower s ta tu s  of females in the society. Islam is the religion for about 87 per 
cent of the  population; 12 per cent of the population are Hindu and less than  one per cent 
are Buddhist and C hristian . Sex outside m arriage or prem arital sex is strictly  prohibited
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in Islam  and thus such an act is considered immoral and socially unacceptable. According 
to  Islamic law m arriage is an obligation for the person who has the financial ability to 
support his future wife or a family. Once a girl reaches puberty , it is considered an 
obligation on the part of the parents to arrange m arriage for their daughter before she 
loses her virginity. A similar a ttitu d e  also prevails among the Hindus. A part from this, 
w om en's work and social life are centred w ithin the household; w ithout a husband (or son 
later) a  wom an does not have any social or economic security. M arriage is a social 
in stitu tio n  which enhances this security.
1 .2 .7  D em o g r a p h ic  D a ta  Source
The trad itional decennial census in Bangladesh goes back to 1872. However, use of 
census d a ta  has been limited because of changes in territo ry  from tim e to tim e and also 
because census d a ta  have been characterized by extensive m isreporting and under- 
enum eration . Although a system  of registration of b irths and deaths exists, its coverage 
is so incom plete as to make the system  alm ost non-existent. As sta ted  in section 1.1, 
inadequacies in census da ta  and lack of registration system  have been com pensated to 
some ex ten t by carrying out a num ber of large demographic national surveys during the 
1960s and the early 1970s. The im portan t ones among these include: the Population 
G row th E stim ation  (PG E ), a dual record (continuous registration and an annual cross- 
sectional survey) survey conducted during the period 1962-65; the National Im pact 
Survey (NIS), a retrospective fertility  survey conducted during the period 1968-69; the 
Bangladesh Retrospective Survey of Fertility  and M ortality  (BRSFM ) conducted in 1974 
and the Bangladesh Fertility  Survey (BFS) conducted during 1975-76. Since demographic 
surveys have been found to  generate be tter quality da ta  than  the censuses, these survey 
d a ta  have played a m ajor role in the estim ation of the coun try ’s dem ographic profile.
Despite the fact th a t it is in no way nationally representative, because of the 
s treng th  of its rem arkable continuity  and because of the high quality of the d a ta  
collected, one special source of d a ta  th a t deserves m entioning is the M atlab d a ta  
(H ussain, 1981:262). Since 1966, the In ternational Center for Diarrhoeal Disease
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Research, Bangladesh (ICDDR.B) ^formerly, the Cholera Research Laboratory (CRL)] 
has been m aintaining a longitudinal demographic surveillance system  in M atlab 
com bining continuous registration of vital events (births, deaths, m arriage and m igration) 
w ith periodic censuses. Since its establishm ent, the field activity  of ICDDR.B has 
involved provision for diarrhoeal disease trea tm en t in different special centers and from 
tim e to  tim e it has introduced various intervention program s. M atlab  is a rural 
subd istric t 45 km southeast of Dhaka, the national capital; the population of the 
surveillance area as enum erated in 1974 was 264,000, d istribu ted  in its 233 villages. 
However, in 1978 the study area was reduced to 149 villages with an estim ated 1974 
population of 160,000 (D ’Souza, 1986:118), which is expected to have reached around 
200,000 by now. A part from M atlab , since 1976 ICDDR.B has been operating a similar 
surveillance system  in six villages of Teknaf subdistrict, which is another rural 
com m unity situated  in the south-east corner of the country and close to Burm a. Thus, 
though a t regional levels, d a ta  generated by the demographic surveillance system  (DSS) 
in M atlab  at a large scale and in Teknaf a t a  small scale have been the prim e reserves for 
m any of the coun try ’s dem ographic studies.
1 .2 .8  F e r t ility  and M o r ta lity :  L evels an d  T rends
A very high but relatively unchanging fertility level, a declining but high m ortality  
level, very high infant and child m ortality  levels and a young age distribu tion  are the 
characteristics of the population of Bangladesh.
It seems th a t there has been little  or no change in the fertility  level of the country 
since the beginning of the present century. The crude birth  ra te  (CBR) averaged a t 54 
per thousand live births in the period 1901-11 and a t 50 in the period 1961-71 after a long 
period of six decades (see Khan and Ruzicka, 1981:65). The estim ates for individual years 
based on the 1961 and the 1974 census d a ta  show th a t the CBR declined from 62.5 in 
1952 to  50.1 in 1960 but thereafter it fluctuated at around 50 w ith a  very negligible range 
of variability  till 1973 (K abir, 1977a). A sim ilar trend is also indicated by the estim ates 
of the to ta l fertility rate  (T F R ). Various d a ta  sources suggest th a t the T F R  averaged
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somewhere in the range of 6.8 to 7.3 over the 15 years or so prior to 1975; however, there 
is no firm evidence of any significant trend in fertility up to 1975 (National Academy of 
Sciences, 1981:52).
Because of lack of d a ta  a t the national level since the fertility survey of 1975-76, the 
trend  in fertility during the last decade largely rem ains unknown. The DSS da ta  from 
M atlab  suggest th a t  there has been some decline in recent years; the CBR has declined 
from  46 in 1973-74 to  40 in 1981 (D 'Souza, 1986:118). However, it should be mentioned 
here th a t M atlab w ith various intervention program s is not a typical comm unity in 
Bangladesh. Thus, it seems unlikely th a t there has been any marked change in the recent 
fertility  level in Bangladesh from its level before 1975.
The crude death  ra te  (CDR) has gradually dropped from around 40 per thousand, a 
level th a t  prevailed a t the tu rn  of the present century, to  about 30 in the 1950s; the pace 
of decline accelerated after 1950 and the death  ra te  reached around 20 in the early 1960s 
(E lahi and Ruzicka, 1981:44). During the same period, life expectancy has doubled. The 
expectation of life a t b irth  has increased from 24 years in 1901 to  46 years in 1974 (See 
Elahi and Ruzicka, 1981:60). Due to lack of d a ta , the current level of m ortality , as in the 
case of fertility , rem ains uncertain. The M atlab  da ta  suggest little  evidence of any 
change. Exhibiting fluctuations a t various points of tim e, the CDR in the DSS area has 
reached a level of 13 in 1980 from a level of 15 in 1966-67 (D ’Souza, 1986:118).
Parallel to  the CDR, the infant m ortality  rate  in Bangladesh has dropped from 205 
per thousand live b irths in 1911 to around 150 during the late 1960s (see Elahi and 
Ruzicka, 1981:51). This reduction, which is half the reduction in CDR over the sim ilar 
period, suggests th a t  there has been more im provem ent in adult m ortality  than  m ortality  
am ong the newborns. Child m ortality  under age five years seems to  have rem ained 
unchanged during the periods for which d a ta  are available. Estim ates for the 1960s and 
the 1970s suggest one out of every four children dies before reaching its fifth b irthday (see 
Ruzicka, 1981:158). Infant deaths are a very high proportion of the to ta l deaths in the
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country . Deaths under age one year comprise nearly 40 per cent of all deaths in M atlab 
(Stoeckel and Chow dhury, 1972:115) and as high as 50 per cent in Teknaf (Alam et al, 
1984:6).
Because of the persistence of high fertility since the beginning of the century and 
also because of relatively low m ortality  since W orld W7ar II, Bangladesh has a very young 
age distribu tion . Children under age 15 constitu ted  abut 47 per cent of the to ta l 
population in 1981 (BBS, 1984:22). This young generation is a very great obstacle for 
reducing the coun try ’s population size in the near future.
1.2 .9  F am ily  P lann ing  P rogram
The family planning program  in Bangladesh (then East Pakistan) was first initiated  
in 1953 by the Fam ily P lanning Association, a voluntary organization. However, it was 
in 1965 when the program  wras officially launched by the governm ent. Though the 
in itia tion  of the program  goes back to the early 1950s, the im provem ent in the level of 
contraceptive use in the country has been very slow. In fact, the program 's im pact seems 
to  have been frustra ted  until 1975 wrhen in two decades the current user rate  rose to only 
7-8 per cent. Recent national surveys show there has been a gradual increase in the user 
rate; the proportion currently  contracepting has increased from 7.7 per cent in 1975 to 
12.1 per cent in 1979, and to  about 25 per cent in 1985 (K abir and Uddin, 1987:346). 
However, the level still rem ains low com pared to  the developed as well as many other 
developing countries, although more than  95 per cent of women in the reproductive ages 
have some knowledge of contraception.
Considering the enorm ous population problem  the country already has and also 
considering a huge investm ent in the coun try ’s family planning sector over the last years, 
family planning in Bangladesh perhaps could be regarded as a failure. A set of 
explanations can be a ttached  to  this failure or to  the low contraception level. Since the 
population is largely illite ra te  and since most people are M uslims, a large m ajority 
believes th a t God determ ines the num ber of children a couple will have and each child
14
brings its own fortune(food); so contracepting (particularly  using modern m ethods) is 
against the religious law (Maloney et al, 1981). There is evidence th a t preference for sons 
is a barrier to fertility  regulation (Amin and M ariam , 1987); sons are not only an 
economic but also a social asset to their family (see A rthur and McNicoll, 1978:56). One 
im portan t factor is the gap between the user's need and the services provided by the 
existing program s (for example, lack of follow up care) (K han, 1981:155, cited in Ahamed, 
1984:12).
1.2 .10  H ealth  and N u tr ition
Both health and nu trition  are extrem ely poor in Bangladesh. The health  care 
system  inherited has trad itionally  been curative and urban-based. Basic health  care is 
out of reach of the vast m ajority , those living in the rural areas as well as in the  urban 
slum s. In 1980, of the 8,500 medical doctors available in the country, less than  10 per 
cent were in the rural areas (Planning Commission, 1980:XVII-6). This m eans th a t at 
th a t  tim e there was one doctor for every 10,000 people in the country. The situa tion  is 
far worse if the rural areas only are considered; one doctor for every 90,000-100,000 rural 
people. Because of poor service quality , the u tilization of the health facilities existing in 
the  ru ral areas is also poor. Though undoubtedly there has been an increase in the 
absolute num ber of medical graduates over the recent years and perhaps the existing 
health  facilities have also been expanded, the population has increased also and thus the 
curren t heath  situation  could be even worse.
Due to overcrowding, inadequate san ita tion  and contam inated w ater sources, the 
incidence of com m unicable or infectious diseases is very high and children are the  m ajor 
victim s of these diseases. D iarrhoea, d ip theria ,te tanus, whooping cough, tuberculosis and 
parasitic  infections are am ong the m ajor killers of children under age five years.
Since the per cap ita  food production in Bangladesh has decreased (see Chen and 
C haudhury , 1975), the general nu tritional s ta tu s  of the population has also declined. It 
has been estim ated th a t the  average per cap ita  calorie intake has gone down from  2,301
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calories in 1964 to  2,094 in 1976 (Planning Commission, 1980:XVII-7). A lthough this 
average in take meets 93 per cent of the to ta l suggested requirem ents, the actual 
deficiency is far more severe. The 1975-76 N utrition  Survey shows th a t only 41 per cent 
of families had an adequate calorie intake (ESCA P Secretariat and C haudhury, 
1981:218). M ore recent d a ta  collected during 1981-82 reveal th a t 48 per cent of 
households had intakes of less than  80 per cent of the requirem ents (Hassan and Ahm ad, 
1986:6).
W omen and children are the m ost vulnerable groups. M alnutrition  is more common 
am ong pregnant and lactating  m others; about 85 per cent of m others suffer from iron and 
protein  deficiencies (P lanning Commission, 1980:XVII-7). Protein energy m alnu trition  is 
also m ore prevalent among children; the rates vary according to  the types of 
an th ropom etric  m easurem ents. Recent M atlab  d a ta  show th a t about 98 per cent of all 
children betw een ages two m onths and five years can be considered as m alnourished; the 
proportion  of severely m alnourished children is as high as 16 per cent (Bhuiya, 1983:30). 
The national figure could be expected to be even higher.
1.3 Infant and C hild M orta lity  D eterm in an ts and Risks: A Literature R ev iew
A review of the litera tu re  on the determ inants of infant and child m ortality  presents 
a wide range of factors addressed from various perspectives by sociologists, dem ographers 
and epidem iologists. The set of factors typically examined by dem ographers and 
sociologists (thus known as socio-demographic factors) in relation to  infant and child 
m orta lity  differentials in the developing countries over the recent years includes such 
factors as: m o th er’s educational s ta tu s, fa the r’s education a n d /o r his occupation, place of 
p a re n ts ’ residence, m o ther’s age a t b irth , parity  or b irth  order of the child, b irth  in terval, 
sex of the  child, survival of preceding sibling and breastfeeding duration.
One of the social factors th a t has been observed to  be consistent in explaining child 
m orta lity  differentials is m other’s educational s ta tus. The higher the level of m o th er’s
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educational a tta inm en t, the lower the risk of dying for her children. M aternal education 
thus has frequently been stressed as an im portan t factor in relation to child survival in 
the developing countries (Caldw'ell, 1979; 1981; Caldwell and M cDonald, 1981; Cochrane 
et al, 1980; D ’souza et al, 1982; M artin  et al, 1983). Since a w'ife’s education is often 
related  to her husband’s education, which in tu rn  is related to  his occupation or income, 
m aternal education has often been regarded as a proxy for the socio-economic sta tu s of 
the  ch ild’s family. However, m o ther’s education still appeared to  have the same negative 
relationship  with child m ortality  even if her socio-economic sta tu s was controlled 
(Caldwell, 1979; M itra, 1979). It has been argued th a t education irrespective of socio­
economic sta tu s influences child survival directly through improved child care (Caldwell, 
1979). While there is little  disagreem ent in the litera tu re  about the im portance of 
m aternal education, a few studies appear from the Asian societies which show no 
significant im pact of m o ther’s education on m ortality  during the period of infancy 
(Chow dhury, 1982; Phillips and M ozumder, 1984; Frenzen and Hogan, 1982). However, 
evidence regarding the increasing im portance of m aternal education a t ages beyond 
infancy does exist; th is delayed effect has been suggested as being associated with the 
protection given by prolonged breastfeeding among women in societies w ith low general 
levels of education for fem ales(H obcraft et al, 1984:220).
Though m other’s education and fa th e r’s education are often inter-related, studies 
suggest each of the two factors has an independent influence on child m ortality  
(K adarusm an,1982; M itra, 1979; M omba, 1987). As it is the m other who is more directly 
involved in child care than  the father, m ost studies suggest th a t the influence of m other's 
education is much greater th an  th a t of fa th e r’s education (A rriaga and Hobbs, 1982; 
Begum, 1983; Caldwell, 1979; Cochrane et al, 1980; M artin  et al, 1983; M itra, 1979). Sri 
Lanka is among the rare exceptions where fa th e r’s education appears to have a greater 
influence than  m other’s education (Trussed and Ham merslough, 1983). This is surprising 
given th a t the general educational level and in particu lar, educational level of females in 
Sri Lanka is much higher th an  in many other developing countries; in societies where level 
of education of females is low, fa th e r’s education can be expected to play a vital role in
child heath  and care.
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In the developing countries, the general m ortality  (and so infant and child 
m orta lity ) is usually higher in the rural areas than in the urban areas or cities [see United 
N ations (U .N.), 1982b Since place of residence is often associated w ith education, 
occupation or income, the observed rural-urban m ortality  differences could reflect merely 
the  differences in these socio-economic factors. However, W FS d a ta  suggest th a t in many 
developing countries the differentials are substan tia l even when controlled for the 
influences of a num ber of socio-economic factors (Hobcraft et al, 1984). These 
differentials are likely to  be related to  the concentration of such medical and health 
provisions as hospitals, physicians, w ater supply and san ita tion  in the urban areas. The 
existence of a to ilet facility in the household has emerged as a significant determ inant of 
early age m ortality  in Sri Lanka, even when the effects of a num ber of social and 
dem ographic factors were controlled for statistically  (Trussell and Hammerslough, 1983). 
The same observation has emerged in the Philippines (M artin  et al, 1983) and in 
M alaysia as well (DaVanzo et al, 1983).
Much more a tten tion  has been given to m o ther’s age a t b irth  and parity or b irth  
order of the child than  to the above m entioned socio-economic factors (see for example, 
Heady et al, 1955; C abrera, 1980; Federici and Terrenato , 1980; Puffer and Serrano, 
1973). Because aging and reproduction are related biological processes, the literatu re  
suggests there is an optim um  reproductive age range with m inim um  risk; as age departs 
e ither on the younger or the older side from the optim al age, the risk of fetal m ortality , 
still b irths, perinatal and infant m ortality  rise continuously (N ortm an, 1974). Thus, the 
typical relationship of infant m ortality  w ith m other’s age is either U-shaped or J-shaped 
or reverse J-shaped (see for example, G ubhaju, 1985a; Islam et al, 1982; Ayeni and 
O duntan , 1978; R utstein , 1983). Since m other’s age is related to parity  or birth  order 
(infants of lower b irth  order are more likely to be borne by the young m others and those 
of higher b irth  orders by m others in their late reproductive ages), the same types of 
relationship are observed in the case of birth  order. However, though m aternal age a t 
b irth  and b irth  order are in ter-related , each of them  has been found to exert an 
independent influence on stillb irth , neonatal and post-neonatal m ortality  (Heady et al, 
1955).
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The observed U-shaped or J-shaped or reverse J-shaped relation of m aternal age at 
b irth  w ith infant m ortality  has even been found to hold irrespective of birth  order of the 
child; furtherm ore, it has been observed th a t for each m aternal age group, the risk of 
infant death  increases continuously w ith b irth  order (G ubhaju, 1984; Cabrera, 1980). 
This increased risk w ith b irth  order may be merely due to child spacing. An increased 
risk w ith birth  order has also been observed for the m ortality  between ages one and five 
years (G ubhaju, 1984:119; 1985a). However, recent studies of a  m ultivaria te  nature show 
th a t  while the risks of dying during infancy as well as between ages one and five years 
increase w ith b irth  order of the child, the risks decrease w ith m other’s age a t birth  
(G ubhaju , 1984; Hull and G ubhaju, 1986).
The factor th a t has recently (particularly  since the availability of WFS data) been 
repeatedly discussed is the child spacing or the interval between successive births. Birth 
spacing has been observed to be so influential in determ ining m ortality  during infancy 
and even a t other early ages beyond infancy th a t once its effects were controlled for, the 
effects of m other’s age a t b irth , child’s b irth  order and many other socio-economic 
characteristics became quite weak or even disappeared (Hobcraft et al, 1985). Though 
both the preceding and the following intervals are likely to influence child survival, not all 
studies have examined them  sim ultaneously. While m ost studies have focussed only on 
the length of the preceding b irth  interval (see for example, A dlakha and Suchindran, 
1985; G ubhaju, 1984; Hull and G ubhaju, 1986; Kim, 1986; Trussed and Hammerslough, 
1983; Park , 1986), others have stressed both  the preceding and the subsequent intervals 
(Carlow and Vaidya, 1983; Cleland and Sathar, 1984; Hobcraft et al, 1983; 1985; Wolfers 
and  Scrimshaw, 1975). The W FS d a ta  for a num ber of developing countries show th a t 
the  influence of the preceding birth  interval is higher than  the influence of the following 
b irth  interval (Hobcraft et al, 1983). However, a t least one study can be cited which 
suggests th a t both the preceding and following interval are equally im portan t for child 
survival (Carlow and Vaidya, 1983).
The litera tu re  in general suggests a negative association between the length of the
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preceding or following b irth  interval and the m ortality  of the index child: the shorter the 
intervals, the higher the risks of dying. The YVFS d a ta  reveal th a t the highly adverse 
influence of a short preceding birth  interval (less than  tw o years) is not only confined to 
the period of infancy or between ages one and two years, bu t it also extends to  the period 
between ages two and five years for a considerable num ber of developing countries 
(R utstein , 1983:31). One study th a t contrad icts W FS findings is from rural Kenya; no 
adverse effects of shorter preceding or subsequent b irth  interval on m ortality  and growth 
among young children during the first two years of life appeared in the study (Boerma 
and Vianen, 1984). The result seems surprising given th a t  the negative influence of short 
b irth  interval on m ortality  during infancy as well as between ages one and two years 
appeared for many W FS participating  countries w ith a com parable or be tte r infant 
m ortality  situation  than  Kenya (see R utstein , 1983). Perhaps one could argue th a t in 
societies w ith be tte r health provisions (thus with m odern medical technology), any 
adverse effect of a shorter b irth  interval could be expected to be absent or negligible. 
However, this does not seem to be the case. Even in A ustralian  d a ta , there appears an 
indirect support for the adverse influence of short b irth  in terval on infant m orta lity . It is 
the infants in the largest families (children ever born), controlled for m aternal age, who 
are least likely to  survive (G ray, 1988).
The precise m echanism s through which the preceding b irth  interval affects the 
likelihood of child survival is inconclusive. Two possible mechanisms have frequently 
been suggested in the literatu re . One is m aternal health  depletion due to  closely spaced 
pregnancies which allow the m other insufficient tim e to  recover her health; and the other 
is com petition w ith other sibling(s) for family resources (W inikoff, 1983). A further 
recently suggested possible mechanism is th a t  the incidence of infectious diseases may be 
more among siblings of sim ilar ages because of their likely physical proxim ity (Pebley and 
Stupp, 1987:44).
Because of lack of longitudinal or follow-up d a ta  needed to  exam ine the above 
hypotheses (mainly the type of da ta  needed for medical and nutrition  investigation, the
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collection of which could be very expensive), evidence th a t could dem onstrate the tru th  
seems very weak and thus much of the current knowledge on these issues is merely 
speculation. However, a few studies based on the W FS data , so d a ta  from retrospective 
b irth  history, indirectly suggest (but in no way dem onstrate) th a t m aternal depletion 
ra th e r than  the com petition between siblings is the most plausible mechanism  for the 
adverse influence of shorter preceding birth  interval (Cleland and Sathar. 1984; Hobcraft 
et al, 1985; Palloni and M illman, 1986). Similar evidence based on follow-up data  
appears from M alaysia. While examining the hypothesis w hether com petition among 
siblings of sim ilar age is the mechanism  through which short preceding pregnancy interval 
affects infant m orta lity , DaVanzo et al (1983) observed th a t the estim ated effect of short 
pregnancy interval on m ortality  during infancy rem ained unaltered even when controlled 
for the influence of the num ber of children under age two years in the household. On the 
o ther hand, com petition among closely spaced siblings as an im portan t determ inant of 
child health , a t least after the first few m onths of life, has been reported from G uatem ala. 
The results indicate th a t poorer growth in infancy, particularly  during the second half of 
infancy, was strongly associated w ith the large num ber of preschool-aged children in the 
household, even when the influence of the preceding b irth  interval length was controlled 
(C lark, 1981:35).
The suggested ways in which the following or subsequent b irth  interval affects the 
risk of dying of an index child is through the cessation of breastfeeding due to another 
pregnancy as well as through decreased m aternal a tten tion  and increased com petition. 
The hypothesis th a t breastfeeding is the prime m ediating m echanism  through which the 
subsequent pregnancy influences survival of the index child lacks evidence in Caribbean 
and South American countries (Palloni and M illm an, 1986; Palloni and Tienda, 1986). 
H obcraft et al (1985) believe th a t the influence of the subsequent pregnancy or birth 
in terval length is more likely due to the last m echanism , th a t is, com petition between 
siblings.
The above brief discussion presents an overall picture of the p a tte rn  of early age
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m orta lity  in relation to various social and dem ographic factors. Since the socio-economic 
and dem ographic setting  in one society is likely to be different from another, so is the 
im portance of each of these factors. Not all of the studies cited above have a ttem pted  to 
investigate the relative im portance of various factors nor are they all of a m ultivariate 
na tu re . Most of the socio-economic and dem ographic factors in one way or another are 
in ter-rela ted  and thus the observed differentials in relation to  a particular variable might 
be an exaggeration of the actual situation  unless the influences of the other related factors 
are controlled. Studies which have a ttem pted  to  isolate the  net influences of different 
factors associated w ith early age m ortality  are in fact recent developments in the field of 
dem ography. The findings of some of this type of study th a t have been carried out over 
recent years are illustrated  below: first in Bangladesh and then in o ther developing 
countries.
1.3 .1  Studies o f B angladesh
Using BFS d a ta  and employing logistic regression, Edm onston (1983) estim ated 
m orta lity  risks in six different age segments of life: neonatal, postneonatal, ages 1-2, ages 
2-3, ages 3-4 and ages 4-9 years for children born during a 10 year period. Year of b irth , 
sex of the child, prior b irth  interval, subsequent b irth  in terval, m aternal age and parity 
were considered as the  predictor variables in the logistic equations. The results show th a t 
both  m aternal age a t b irth  and prior b irth  interval were significantly associated with 
m orta lity  risks during the neonatal and post-neonatal periods, the influence of preceding 
b irth  in terval being greater than  th a t of m aternal age a t b irth . However, no influence of 
m o th er’s age appeared among children over one year of age. The effect of the preceding 
b irth  in terval was found to  be insignificant a t ages after infancy but it surprisingly 
appeared as a significant factor a t ages 4-9 years. The subsequent b irth  interval showed 
no significant effects on the m ortality  risks, neither did parity . It has been mentioned 
th a t  due to lim itations in the com puter capacity to deal with logistic regression 
equations, the study considered only 2,150 b irths in its analysis which constitu ted  a 10 
per cent sample of all b irths th a t occurred during 1966-75. Such a small num ber of births 
seems less likely to produce any definite results.
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An in-depth study of the deleterious effects of rapid child bearing on infant and 
child survival has been carried out by Hobcraft et al (1983) based on W FS d a ta  from 26 
developing countries including Bangladesh. The study used loglinear models for the da ta  
analysis and examined the effects of a num ber of child spacing patterns on the m ortality  
risks in different periods of life under age five years. Considering no b irths w ithin the 
preceding two years of an index b irth  and one birth  2-6 years before the index b irth  as an 
’optim al spacing p a tte rn ’, the study suggests th a t in Bangladesh one b irth  in the 
preceding two years approxim ately doubles the index ch ild’s risk of dying during infancy, 
the risk being even greater in a considerable num ber of o ther countries. W ith the same 
optim al spacing, the presence of a later b irth  in the 18 m onths following the b irth  of the 
index child raises its risk of dying between ages one and Five years in Bangladesh by more 
th an  80 per cent. These results perta in  to children of uneducated m others bu t the 
inclusion of m aternal education as a factor in the analysis suggests th a t the heightened 
risks from poor child spacing were fairly independent of m other’s educational level; there 
appeared no evidence th a t educated m others were able to  com pensate for the adverse 
spacing effects on the survival chance of their children. This is true for all the countries 
included in the analysis. The m ost striking observation of the study is not only th a t 
b irths within two years before the index child reduced dram atically  the index child’s 
survival chance but also th a t additional earlier closely spaced births had considerable 
negative effects on its survival, a finding rarely docum ented.
The adverse effect of poor child spacing has further been docum ented in a later 
study by the same au thors (Hobcraft et al, 1985). This study, which also includes 
Bangladesh, analysed W FS d a ta  for 39 developing countries and used the same loglinear 
models for the analysis of m ortality  risk during the neonatal and post-neonatal periods, 
between ages one and two years, and between ages two and five years. A num ber of 
variables such as b irths w ithin two years and 2-4 years before the index b irth  and their 
survival s ta tu s , m aternal age a t b irth , sex and birth  order of the index child, and parental 
education were included in the analysis. No support for the general assertion th a t  higher 
age a t child b irth  and higher order births substantially  increase the risk of infant death
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was present in the study. The study concluded th a t the child spacing effect was so 
dom inan t on m ortality  th a t once its effect was controlled for, effects due to m aternal age 
and b irth  order became quite weak, being statistically  significant only in a handful of the 
39 countries studied (Hobcraft et al, 195:377). However, it is not known from the results 
presented in the study how im portan t the two factors, m others age a t birth  and birth  
order were, in determ ining early age m ortality  risks in Bangladesh when controlled for the 
influence of b irth  spacing.
Using the BFS d a ta  and employing m ultiple classification analysis, H uda (1980) 
studied the effects of a num ber of socio-economic factors such as m aternal age, parity , sex 
of the  child, current residence, m o ther’s education and em ploym ent, fa ther’s occupation 
and religion on m ortality  among children born between 1966 and 1975. The study did 
not consider b irth  spacing, and thus m other’s age and parity  appeared to be the most 
im p o rtan t child survival factors. The two variables were found to act in opposite 
directions; child m ortality  increased m onotonically w ith parity  but it decreased w ith 
m o th er’s age. One im portan t point to be noted here is th a t the predictability  of the 
variables included in the analysis, individually or all together, was very low. Only two 
per cent of the to ta l variation in m ortality  w'as explained by all the predictors taken 
together (R^=0.023). It has been suggested th a t such a low predictability  m ight have 
resulted from poor d a ta  quality (Huda, 1980:106). However, it has generally been 
accepted th a t W FS d a ta  are of be tter quality compared to  the da ta  from other surveys 
conducted earlier a t the national level in countries with inadequate or no regular da ta  
collection system . One im portan t discrepancy observed in H uda’s study is the lack of any 
definition of ’child m o rta lity ’. It is not clear whether m ortality  during infancy or 
m orta lity  from b irth  to  age five years or to  any other specific age was considered as ’child 
m o rta lity ’ in the study.
Using m ultiple regression analysis, Swenson (1981) explored the relationship 
between the length of the inter-pregnancy interval, outcom e of the preceding pregnancy, 
sex of the  infant, pregnancy order and m aternal history of previous child deaths, and
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neonatal and post-neonatal m ortality . Prospective da ta  from M atlab DSS area were used 
in the study . The analysis shows th a t the adjusted post-neonatal m ortality  rate  (adjusted 
for the effects of all o ther variables except sex) was alm ost three times as high for infants 
preceded by inter-pregnancy intervals less than 12 m onths than  for those preceded by 
in tervals longer than  24 m onths. When the rates wrere adjusted for m aternal age a t b irth  
only (to include first-order b irths), the results show th a t the first born infants experienced 
the highest m ortality  ra te  in both the neonatal and post-neonatal periods, though the 
differences in m ortality  rates w ith pregnancy order were lim ited. Furtherm ore, the 
analysis reveals th a t even after the ad justm ent for the effects of the other variables 
including pregnancy order and interpregnancy interval, infants born to m others aged 39 
and over suffered from the highest m ortality  risk in both the neonatal and post-neonatal 
periods; they were followed by the infants born to  m others aged 18 or less; the lowest 
m orta lity  risks were am ong infants of m others aged 19-28 and 29-38 years. These 
observations contrad ict studies showing a negative relation between m ortality  during the 
post-neonatal period and m o th er’s age a t b irth  (Phillips and M ozumder, 1984; Hobcraft 
et al, 1985).
Using a  m ultivaria te  hazards model analysis, Phillips and M ozumder (1984) 
investigated  the influence of a num ber of socio-economic factors on neonatal and post- 
neonatal m ortality  in a rural area (not M atlab) of Bangladesh. The factors exam ined in 
the study included sex of the  child, m aternal age, m aternal education, children ever born, 
num ber of children dead, desire for more children, household economic sta tu s. M other’s 
education and household economic s ta tu s  appeared to have no effect on the neonatal or 
post-neonatal m ortality . M aternal age was found to be inversely related to  post-neonatal 
m orta lity  bu t it had no influence during the neonatal period. The num ber of children 
dead am ong the ever born children was observed directly to be associated w ith neonatal 
m ortality  bu t was insignificant as a predictor of post-neonatal m ortality .
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1.3.2 Studies o f O ther D evelop ing C ountries
Trussell and Ham merslough (1983) analysed W FS da ta  for Sri Lanka employing a 
hazard model analysis. Their study, which is the first among the type of studies of its 
na tu re , investigates the influences of ten different covariates on m ortality  before age 10 
years. M other's education, father's  education, sex of the child, place of residence, birth  
order, age of m other a t b irth , ethnicity , tim e period of b irth  and household toilet facility, 
each of these factors appeared to be strongly associated w ith early age m ortality  in Sri 
Lanka. The m ost striking observation of the study relates to the influence of parental 
education. The influence of fa th e r’s education on m ortality  was found to be greater than  
th a t  of m other’s education. In fact, fa th e r’s education emerged as the most influential 
factor in relation to  child survival, even in the case when the effects of b irth  interval were 
controlled. A nother striking observation is the persistence of a U-shaped relation of 
m aternal age a t b irth  with early age m ortality  from the univariate  situation to the 
m u ltivaria te  situation . D eath rates among children born to m others under age 20 were 
substan tia lly  (29 per cent) higher than  for children born to m others 20-34 years of age 
and so were death  rates of children born to m others older than  35 years (21 per cent 
higher). Such results contrad ict the negative relation of m aternal age with infant and 
child m ortality  observed in many studies (see for example G ubhaju, 1984; Hull and 
G ubhaju , 1986).
Like Trussell and Ham merslough (1983), M artin  et al (1983) analysed W FS d a ta  
from the Philippines, Indonesia and Pakistan  using the same loglinear models. A part 
from the age of the child itself, the study considered eight different covariates including 
m aternal education, place of residence, m o ther’s age a t b irth  and b irth  order of the child. 
Two types of models: a un ivariate  model (one variate  in addition to the child’s age) and a 
m u ltivaria te  model were employed in the analysis. The analysis shows th a t the apparen t 
higher effects of m o ther’s education were reduced once the other factors were considered. 
However, in both the univariate  and m ultivaria te  models, m o ther’s education had 
emerged as the m ost im portan t correlate of early age m ortality  in the Philippines. In
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Pakistan , the strongest determ inant appeared to be m aternal age a t birth  which was then 
followed by m other's educational sta tus; in Indonesia it was, surprisingly, fa ther’s 
education followed by m other’s education and then by m other’s age a t b irth . The results 
here support the conjecture th a t the dem ographic factors are more im portan t in countries 
where the infant m orta lity  level is high (such as Pakistan  in this case w ith ^qQ well over 
100) and the social factors are more im portan t in countries with low or m oderate infant 
m ortality  level (such as the Philippines here w ith jq Q between 50 and 60).
Cleland and S athar (1984) also using loglinear modelling analysed WFS d a ta  from 
Pak istan . A num ber of substan tive findings emerges from the study. The persistence of a 
strong negative relation between the length of the preceding b irth  interval and death  rate 
before the second b irthday  (with the controls for m other’s age and b irth  order), in the 
case when the preceding sibling died before age two years, suggests th a t com petition 
between the siblings is not the only m echanism  of the influence of the preceding birth 
in terval. The fitting  of loglinear models confirms th a t the effect of the preceding birth 
in terval was independent of the survival of the preceding child. One surprising finding in 
the study was the absence of any support for the commonly held view th a t m aternal 
depletion, with its associated risks for the health of m other as well as her child, is the 
cum ulative result of a succession of inadequately spaced births. The results suggest th a t 
the im m ediately preceding b irth  interval is the crucial determ inant of infant and child 
m ortality ; the in tensity  of earlier childbearing had no effect on m ortality  in Pakistan . 
This result seems to  contrad ict Hobcraft et a l’s (1983) com parative study of W FS data  
which shows th a t earlier closely spaced b irths, apart from a birth  within two years before 
the  index b irth , raise substan tia lly  the index child’s chance of dying.
G ubhaju (1984) analysed infant and child m ortality  between ages one and five years 
using the 1976 Nepal Fertility  Survey d a ta  and employing logit linear modelling. 
According to the study , the length of the preceding birth  interval was the m ost im portan t 
factor affecting both infant and child m ortality  between ages one and five years; th is was 
followed by the survival s ta tu s  of the preceding child a t the b irth  of the index child. The
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im portance of the two variables remained unaltered even when other variables such as sex 
of the child, m aternal age, b irth  order and year of b irth  were controlled. The net effect 
estim ates reveal th a t children born within IS m onths since the previous birth  had more 
then  two and a half times higher risk of dying during infancy than children born three or 
more years after the preceding birth ; this relative risk rem ained high also a t ages between 
one and five years (more than  two tim es). The estim ates further show th a t when the 
preceding child was alive, the index child’s chance of dying in infancy was alm ost one half 
of th a t when its sibling was dead. A sim ilar lower m ortality  risk among children with the 
preceding sibling alive a t b irth  of the index child was also observed for m ortality  between 
ages one and five years.
A sim ilar analysis to G ubhaju ’s (1984) was carried out by Hull and G ubhaju (1986) 
based on the W FS da ta  for Indonesia. Including preceding b irth  interval and survival of 
the  preceding child a t age two years, a num ber of social and demographic factors were 
considered in the logit models. As in Nepal, the greatest effect on m ortality  during 
infancy were a ttr ib u tab le  to  the preceding b irth  in terval length, followed by the survival 
s ta tu s  of the preceding child. However, the influence of the survival s ta tu s  of the 
preceding sibling was considerably reduced (although rem ained significant) a t ages one 
and five years. The estim ates from the models which included first births but excluded 
b irth  interval show th a t the influence of m other’s education was greater than  the 
influence of fa th e r’s education for m ortality  during infancy as well as for between ages one 
and five years. The reverse was observed for the infant m orta lity  (but not for the child 
m ortality ) when first births were excluded and birth  in terval was added; the influence of 
fa th e r’s education overrode th a t of m other’s education.
Using the same analytical technique as in the above two studies in Nepal and 
Indonesia, Kim (1986) analysed the 1974 Korean F ertility  Survey d a ta  for urban and 
rural areas separately. In both urban and rural areas, m o ther’s education appeared as the 
m ost im portan t determ inant of infant m ortality ; on the o ther hand, m aternal age a t b irth  
and num ber of rooms used in the household were the m ajor determ inants of child
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- m ortality  between ages one and five years. Preceding birth  interval appeared as a 
significant determ inant of infant as well as child m ortality  between ages one and five 
years in both rural and urban areas; however, the study is among the rare exceptions 
which show th a t m aternal age is either more or equally im portan t as a determ inan t of 
child m ortality  as the length of the preceding birth  interval. The m ost striking 
observation in the study relates to the changing p a tte rn  of the role of socio-economic and 
dem ographic factors in determ ining infant and child m ortality . The study suggests th a t 
in trad itional societies, dem ographic factors influence infant m ortality  more than  
socioeconomic factors. A t the early stage of developm ent, dem ographic factors are 
replaced by the socio-economic factors as the m ajor determ inants. W ith  more 
developm ent, the socio-economic differentials also disappear. A t the stage of high 
developm ent, the effects of dem ographic factors (endogenous causes) are left w ith the 
absolute differences being very small. The p a tte rn  of the changing determ inants of child 
m orta lity  is about the opposite of th a t of infant m ortality .
Park (1986) also analysed the W FS d a ta  from Korea but in a different perspective. 
Using a two-stage logit model analysis, the study investigates the role of the preceding 
b irth  interval on infant m ortality  considering a causal ordering of seven different 
variables. The analysis suggests th a t infant m ortality  risk was directly influenced by the 
preceding birth  interval which in tu rn  was influenced by five other explanatory variables: 
m o th er’s age and m other’s education, place of residence, b irth  order of the child and 
survival s ta tu s of the im m ediately preceding child. However, m aternal age and preceding 
infan t death had also direct effects on the m ortality . Among all the explanatory 
variables, prior infant death  appeared to  exert the strongest effect.
Using a loglinear m ultiple regression technique, Frenzen and Hogan (1982) analysed 
infan t m ortality  in rural Thailand. M aternal age, parity  and b irth  in terval (a jo in t 
variab le), length of the gestational period and previous child loss experience all appeared 
to  have significant effects on the infant m ortality  in Thailand. The most influential 
factor turned out to  be parity  and b irth  interval, which then was followed by the  length
29
of gestational period. This result, th a t is, persistence of birth  interval and parity  as the 
strongest determ inant of infant m ortality  in the presence of control for the effects of 
gesta tional m onths, suggests th a t p rem aturity  accounts little for the high m ortality  risk 
observed in short b irth  intervals. Infants born with a gestational period of seven m onths 
or less (presum ably prem ature) had more than  three tim es the risk of infants w ith 8-9 
m onths gestation. One of the  im portan t findings in the study is the absence of any 
significant influence of m aternal education. However, infants whose parents wanted 
them , who believed th a t in tergenerational wealth transfer should favour children and who 
had practiced contraception were more likely to  survive than  their coun terparts. All 
these social factors were found to have a significant influence even when controlled for the 
effects of various dem ographic factors.
Using logistic regression, Palloni and Tienda (1986) analysed W FS d a ta  from Peru, 
and Palloni and M illman (1986) analysed W FS da ta  from 12 Latin Am erican and 
C aribbean  countries. Both the studies are concerned w ith examining the inter-relation 
betw een the pace of child bearing, breastfeeding and m ortality . Since breastfeeding 
du ration  and b irth  in terval are in ter-related  (prolonged lactation  is likely to increase the 
length of the b irth  interval by prolonging the period of post-partum  am enorrhoea and on 
the o ther hand, a short b irth  interval or a conception shortly after a b irth  is likely to 
dim inish milk production and thus put lactation  to  an end), it has been hypothesized by 
both  the above studies th a t breastfeeding is the in term ediate factor through which birth 
in terval acts on m ortality . However, evidence supporting this hypothesis was found to be 
absent in the data ; both breastfeeding and b irth  interval appeared to have independent 
influences on m ortality  during the first m onths of life.
A lm ost sim ilar conclusions were reached by another study in G uatem ala based on a 
hazard  model analysis (Pebley and Stupp, 1987). The results of the study dem onstrate 
th a t  the  association between b irth  spacing and child m ortality  cannot be accounted for by 
the differences in breastfeeding duration . One of the assum ptions often m ade by 
dem ographers is th a t children born with a short preceding b irth  interval are more likely
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to  be prem ature (and so of low b irth  weight). The study suggests th a t only a part of the 
association between preceding b irth  interval length and child m ortality  m ight be 
explained by the differences in the gestational age but not all; the association remains 
significant and large even when controlled for the influence of gestational age. This result 
agrees w ith another study based on d a ta  from M alaysia which shows th a t the inclusion of 
b irth  weight, probably the best indicator of health s ta tus a t b irth , in the m ultivariate  
logistic model changes little  the effects of breastfeeding and b irth  spacing on m ortality  
(M illm an and Cooksey, 1987). One further observation in Pebley and S tupp 's (1987) 
study is th a t, unlike Hobcraft et a l’s (1985) observation, the effects of m aternal age a t 
b irth  and b irth  order were not a ttr ib u tab le  to  b irth  spacing. The study shows th a t 
m o th e r’s age, b irth  order and length of the previous and following birth  intervals all had 
significant im pacts on the early age m ortality  risks.
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C H A P T E R  2
D A T A  A N D  M E T H O D O L O G Y
2.1 In troduction
Since the w orth of any research finding depends prim arily on the reliability of the 
d a ta  in question, the first step in any empirical investigation is to evaluate the da ta  
quality . This should be followed by a discussion of the sta tistical tool, th a t is, how sound 
is the technique used for the analytical purpose. The present chapter deals w ith the 
source of da ta , d a ta  quality , sam pling procedure and, finally, discusses in detail the 
s ta tis tica l technique employed in the analysis.
2.2 T he D ata
The study uses d a ta  from the Bangladesh Fertility  Survey (BFS) conducted 
betw een December 1975 and M arch 1976 as part of the W orld Fertility  Survey program . 
Along with a wide range of da ta , BFS provides the retrospective m atern ity  history of 
6,513 ever-m arried Bangladeshi women under age 50 years. In the survey, each woman 
was asked to give detailed sequential inform ation on her pregnancy history beginning 
w ith the first pregnancy, including the outcom e of each pregnancy. For each live b irth , 
inform ation was collected on date  of b irth , sex of the child, survival s ta tu s  (dead or alive) 
a t the  tim e of the survey and age a t death  (if the child was already dead by the tim e of 
the survey). Furtherm ore, inform ation on the duration of breastfeeding was collected for 
the last and next-to-last live-born children (The English version of the relevant questions 
used in the BFS d a ta  collection are given in Appendix A. The original questions were 
asked in Bengali, the national language of Bangladesh). Though the m ain objectives of 
the BFS were to  study levels and trends in fertility  as well as knowledge and level of
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contraceptive use (see BFS, 1978), the m aternity  histories provide considerable scope for 
the analysis of m ortality  during infancy as well as during other childhood ages.
Like all other W orld Fertility  Surveys, the BFS recorded inform ation on the 
responden t’s personal background. This included the respondent’s educational s ta tu s , 
place of current residence and childhood residence, and also the educational s ta tu s  of 
husband of the respondent. The m aternity  history coupled with this inform ation 
constitu tes the d a ta  base for the present study. A subset of da ta  where children are taken 
as the  unit of analysis has been made by ex tracting  inform ation from m other's b irth  
history  and from her personal background.
The survey recorded a to ta l of 25,744 live b irths for the sampled ever-m arried 
women. The to ta l num ber of reported deaths under 10 years was 6,238, out of which 
3,916 occurred during the first year of life and the rem aining 2322 occurred between exact 
ages one and ten years (A l-K abir, 1984:8). As the survey started  in December 1975, some 
of the  births th a t took place during December 1974 were not exposed before the interview 
to the  risk of dying for a one-year period exactly. Thus, to allow full exposure to  
m orta lity  during the whole period of infancy, b irths th a t should have been included for 
the analysis of infant m ortality  are those births which took place before December 1974. 
However, for the convenience of dealing with a cohort born during a whole calendar year 
and also on the assum ption th a t a child’s reported b irth  year is likely to be more accurate 
th an  the reported m onth of b irth , the final cutoff point before the survey date  for the 
infant m ortality  analysis has been chosen as December 1973. For reasons described later, 
the  in itial cutoff point has been taken  as January  1959. This has resulted in a selection of 
17,397 cases of live b irths during the 15-year period, January  1959 to  December 1973.
For sim ilar reasons as in the analysis of infant m ortality , the b irth  cohort th a t has 
been selected for the analysis of child m ortality  between ages one and five years is the 
cohort born between January  1959 and December 1968 inclusive. There were 10,432 cases 
of b irth s th a t took place during this period and out of these, 1,494 died during their
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infancy, leaving the rem aining 8,939 children alive a t exact age 12 m onths for the analysis 
of child m ortality  between ages one and five years. It should be m entioned in th is context 
th a t inform ation on all the variables examined in this study was not complete for all the 
cases selected for the analysis. Thus, the sample size is likely to vary from one analytical 
table to another.
The W FS d a ta  for developing countries show th a t children from m ultiple births are 
more than  four tim es more likely to die during infancy and a very high proportion also die 
a t o ther early stages of life (See R utstein , 1983:35). Similar evidence exists for the 
developed countries as well (see Federici and Terrenato , 1980:339). A to ta l of 173 
m ultiple b irths were recorded in the BFS da ta  and among these 112 births occurred 
during the study period 1959-73. As children from m ultiple b irths generally suffer from 
extrem ely high m ortality  risk, their inclusion is likely to inflate the m ortality  risk and 
thus all m ultiple b irths have been excluded from the analysis in the present study.
2.3 Sam ple D esign
Detailed discussions of the BFS sam pling procedure have been presented in the 
survey’s first report (BFS, 1978) as well in other reports (see, for example W FS, 1979). 
The sam pling design is, therefore, outlined only briefly below.
The BFS was based on a three-stage stratified  sample design, where rural and urban 
places were considered as two separate s tra ta . The first two stages were area selections 
and the final stage was household selection. At the first stage, 160 rural and 80 urban 
P rim ary Sam pling Units (PSUs) were selected w ith probability proportional to size. The 
num ber of households in each area, according to  the 1974 census, provided the m easure of 
its size (the d istribu tion  of the  to ta l of 240 PSUs is shown in Figure 2.1). W ithin each 
selected PSU, one Interm ediate Sampling U nit (ISU), a census block of approxim ately 50 
households, was selected, again w ith probability  proportional to size. After a complete 
listing in each selected ISU by the BFS staff, households were selected w ith probability
(IN
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F ig u re  2-1: Scatter of sample points, Bangladesh Fertility
Survey, 1975-76
BAY OF BENGAL
Source: BFS, 1978:24
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inversely proportional to the overall ISU selection probability used up to th is point. This 
yielded a sample of 15 to 45 households in rural ISUs and 5 to 29 households in urban 
ISUs. The sample was self-weighting w ithin rural and urban domains (W FS, 1979).
A to ta l of 6,145 households were selected in the th ird  stage and 5,855 were 
successfully enum erated with a non-response rate  of 4.4 per cent. All ever-m arried women 
under age 50 years who slept in the household on the night preceding the interview were 
eligible for interview. From  the enum erated households a to ta l of 6,648 eligible 
respondents were identified and 6,513 were successfully interviewed with a non-response 
ra te  of 2.3 per cent (BFS, 1978).
It should be m entioned here th a t in order to  obtain a reasonably large sample 
necessary for the study of urban fertility behaviour and also for the study of rural-urban 
differentials, the BFS oversam pled urban areas. Of the 6,513 respondents interviewed, 
5024 (77 per cent) were rural respondents and the rem aining 1489 (23 per cent) were 
urban  respondents. A t the tim e of the survey, the urban population constitu ted  not more 
th an  nine per cent of the to ta l population. So, an assigned weight of 0.347 for urban and 
1.194 for rural areas m ust be applied to produce any national estim ates (BFS, 1978). The 
present study is thus based on weighted num ber of b irths and weighted num ber of deaths.
2.4 D ata  Q uality and L im itations
It is likely th a t W FS d a ta  relating to  infant and child m ortality  are as good as any 
ever obtained a t a national level for developing countries but they may still suffer from 
several deficiencies (R utstein , 1983:9). The types of deficiencies th a t are frequently 
observed in retrospective d a ta  and th a t are more likely to affect the analysis in the 
present study include omissions of births as well as of deaths, errors in reported date  of 
b irth  and reported age a t death.
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2 .4 .1  O m ission s o f  B ir th s  and  D e a th s
Omissions of b irths a n d /o r  subsequent deaths, particularly  by women in the older 
reproductive ages are among the typical errors observed in demographic survey d a ta  in 
the developing countries. Due to  w hat is called ’memory lapse’, older women tend not to 
report vital events th a t occurred long before the survey date or during the early years of 
their reproductive span. W omen tend to om it children, particularly  those living in other 
households a t the tim e of the survey and those who have died already, w ith the result 
th a t  the proportion om itted tends to increase w ith age of the m other (U.N., 1983:28). 
Thus, the more one goes back from the date  of survey, the higher is the likelihood of such 
errors. The presence of this type of error can be detected in different ways. One of these 
is to examine the reported num ber of children ever born (CEB) by m other’s age a t the 
tim e of the survey. If the reported num bers of children are adequate or if the d a ta  lack 
any substan tia l omissions and if fertility  has not declined, then the average CEB should 
increase w ith m other’s age. Failure to  do so in the oldest age groups is usually a ttr ib u ted  
to  ’failing m em ories’ of the older women (Brass, 1975:11), in the absence of any real 
evidence of increase in cohort fertility .
A nother criterion th a t can be used to detect omissions in survey d a ta  is to  examine 
the reported num ber of dead children. The proportion of dead children among all the 
children ever born should increase with m other’s age. As in the case of CEB, failure to 
increase can usually be ascribed to omissions of the dead children. Table 2.1 presents 
proportion of children dead and Table 2.2 average CEB reported in the BFS d a ta  by 
m o ther’s age a t the tim e of the survey.
It is seen from Table 2.1 th a t except for m others under age 20, the  proportion of 
dead children consistently increases w ith m other’s age. The results thus fail to  indicate 
any substan tia l omissions. The higher proportion of dead children observed am ong the 
teenage m others than am ong m others aged 20-24 is likely to be associated with younger 
m aternal age as well as the trend in m ortality . Evidence suggests th a t  because of
T ab le  2-1: Proportion of dead children by m other's age
a t survey, Bangladesh Fertility  Survey, 1975-76
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Mother’s age 
at survey 
(years)
Proportion
dead
Mother’s age 
at survey 
(years)
Proportion
dead
<20 0.204 35-39 0.238
(735) (664)
20-24 0.180 40-44 0.273
(1,222) (614)
25-29 0.214 45-49 0.295
(1,091) (481)
30-34 0.232 All 0.224
(770) (5,578)
N ote: F ig u r e s  in  p a x e n th e se s  axe number o f  m others.
Source: S u b set o f BFS d a ta  ta p e
disruptions by the independence war in 1971, infant m ortality  levels in Bangladesh during 
the early 1970s were considerably higher than  during the pre-independence years of late 
1960s (see Curlin et al, 1976). It is obvious th a t alm ost all the b irths among m others 
who were under age 20 a t the tim e of interview in 1975-76 took place during the post-war 
period. Thus children born to the teenage m others during the post-w ar years were likely 
to  have experienced a disproportionately higher chance of dying than  children born to 
m others who were in their teenage years during the pre-war period.
Unlike Table 2.1, results in Table 2.2 suggest th a t the BFS d a ta  suffer from birth  
omissions; the average CEB among m others aged 45-49 is lower than  among m others 
aged 40-44. If the b irths th a t happened to be om itted  had in fact taken place in the early 
reproductive ages of the older groups of m others, then selection of the b irths th a t took 
place more recently (say, w ithin 10 or 15 years of the survey) which are expected to  be 
more complete is likely to  improve the situation . This expectation is reflected in the 
table. If only those m others who had had a t least one birth during the period 1959-73 are 
exam ined, the average CEB among m others aged 45-49 is higher than  am ong m others
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T ab le  2-2: Children ever born (CEB) to selected m others, Bangladesh
Fertility  Survey, 1975-76
Children ever born(CEB)
Mother’s aAll mothers b1959-73 mothers
survey
(years)
<20 1.40 (735) 1.35 (173)
20-24 2.62 (1,222) 2.23 (405)
25-29 4.37 (1,091) 3.84 (504)
30-34 5.78 (770) 5.18 (413)
35-39 6.87 (664) 6.48 (461)
40-44 7.25 (614) 7.27 (484)
45-49 6.98 (481) 7.59 (378)
Total 4.63 (5,578) 5.18 (2,818)
Notes: aConsiders all sampled women who had a live birth; 
bConsiders all sampled women who had at least one 
birth d\iring 1959-73;
Figures in parentheses are number of mothers.
Source:Subset of BFS data tape
aged 40-44.1 Given the low level of literacy among women in Bangladesh, and th a t few 
Bangladeshi women know their exact age because of cultural unim portance, one could 
argue th a t  the observed lower CEB among m others aged 45-49 than  among m others aged 
40-44 for the whole da ta  set m ight have resulted from m is-reporting of m other’s age itself; 
it is not unlikely th a t some women who in fact belonged to  the age range 45-49 had 
m isplaced themselves in the age range 40-44, thus inflating the estim ated CEB for 
m others aged 40-44 years. However, this does not seem to be the case. The age 
d istribu tion  of females enum erated in the BFS household inquir) resembles closely the 
1974 population census corrected age distribution; th is is true particularly  for women in 
the higher reproductive ages (see Appendix B).
i This could be due to selection bias as well; women with high fertility who kept on having 
children until quite high reproductive ages are more likely to be included due to this selection.
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It was reported th a t there were indications th a t female births had more frequently 
been om itted than male births in the BFS birth  histories (C hidam baram  et al, 1980:21). 
Looking a t the sex ratio  a t b irth  within 10 years of the survey by individual year, Al- 
K abir (1984:11) argues th a t there is no evidence th a t reporting of births is more complete 
for one sex than  the other. The two results conflict. However, omissions of more female 
b irths than  male births are not unlikely given the social context of Bangladesh; the 
com m unity is strongly biased tow ards sons. Furtherm ore, because of low female literacy 
and because educated m others are more likely to  be concentrated in urban places, one 
would expect th a t omission of female b irths would be higher among uneducated m others 
th an  educated m others, and also higher in rural place of residence than  urban place of 
residence.
T ab le  2-3: Sex ratio  a t b irth , Bangladesh Fertility  Survey,
1975-76
Vaxiable Sex ratio vaxiable Sex ratio
Birth period Birth period
1939-43 1.06 1959-63 1.01
(138) (4,188)
1944-48 1.30 1964-68 1.04
(768) (6,238)
1949-53 1.20 1969-73 1.02
(1,767) (6,963)
1954-58 1.07 1959-73 1.03
(2,081) (17,389)
Place of Maternal
residence education
Rural 1.04 None 1.05
(23,666) (20,481)
Urban 1.06 aSome 1.02
(1,987) (5,052)
Notes: aConsiders births from mothers who had at least some
primary education;
Figures in parentheses axe reported number of births. 
Source: Subset of BFS data tape
Table 2.3 presents sex ratio  a t birth  by five-year periods, m other’s educational
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sta tu s  and place of residence. The ratios by m o th e rs  education and place of residence do 
not provide any evidence of differential omission by sex; all the figures lie close to the 
usually expected sex ratio  of 1.05. It is also seen in the table th a t for the periods close to 
the survey date , the ratios are below but fairly close to the expected value of 1.05. On 
the o ther hand, for the more d istan t periods the ratios are above 1.05 and some are 
unacceptably high. This apparently  suggests omissions of female b irths among the 
cohorts as one goes back further from the survey date, but an overall sex ratio  of 1.04 as 
observed for all b irths recorded in the survey suggests th a t there were m is-placem ents in 
the da te  of b irth  ra ther than  omissions. However, whether the errors be through mis­
placem ent or omission, the cohort born during 1959-73 selected for the present analysis 
has resulted in a sex ratio  of 1.03 which is fairly acceptable.
Given th a t a strong son preference prevails in the society it is also likely, as has 
been argued for female b irths, th a t female deaths have been om itted  more frequently by 
the respondents. However, examining the sex ratios a t infant death over different 5-year 
periods before the survey, Islam (1981) notes th a t there is indication th a t female infant 
deaths were under-reported in the earlier periods compared with the recent periods. 
Com paring the infant m ortality  trend over the period 1960-74 as observed in the BFS 
d a ta  w ith two other da ta  sources, da ta  from M atlab  and d a ta  from the 1974 Bangladesh 
R etrospective Survey of Fertility  and M ortality , Al-Kabir (1984:11) suggests th a t  failure 
to  report the dead children did not bias the infant m ortality  rates in the recent past.
2.4 .2  Errors in R eported D ate  of B irth
R egistration of b irth  in Bangladesh is neither a common practice nor required for 
any adm in istra tive  or o ther purpose. Except for a  few children born in the hospitals, 
a lm ost all b irths rem ain unregistered. Thus, most parents in Bangladesh not only do not 
know their exact ages’but they also do not know the date of b irth  or exact age of their 
children. This phenomenon is also reflected in the BFS data . The BFS questionnaire was 
designed to  record the exact m onth and year in which a particu lar child was born. If the 
respondent failed to  give exact m onth and year of b irth , she was asked how m any ’years
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ago th a t particu lar child was born. Both m onth and year of birth  were reported for only 
12 per cent of all the recorded births, and the year of birth  only for about another three 
per cent. For the rem aining 85 per cent of the cases, date of b irth  was given in term s of 
years ago; these d a ta  later were im puted into calendar m onth and year using a WFS 
im putation  program  (C hidam baram  et al, 1980:25-26).
Such im putation  is likely to  generate errors in the data . It has been argued th a t the 
accuracy in reporting of date  of birth  in term s of years ago depends on the perception of 
the respondent (see C hidam baram  and Pullum , 1981). The term  years ago which is 
synonymous with the age of a living child a t the tim e of the survey could be perceived in 
three different ways: age a t last b irthday (com pleted years), age a t the nearest birthday 
(rounded years) and age a t next b irthday (projected years). Though the conventional 
concept and so the W FS concept for reporting age is complete years, it is likely th a t in 
Bangladesh and throughout o ther parts of the Indian subcontinent ages could have been 
reported in rounded years (C hidam baram  et al, 1980:26). The BFS d a ta  clearly show 
th a t the percentage of b irths requiring im putation  had consistently increased as one looks 
back further from the date  of the survey (see C hidam baram  and Pullum , 1981:313). 
Thus, the closer are the reported births to the survey date, the less is the likelihood of 
errors arising from im putation . However, it has been argued in the preceding section th a t 
the selection of b irths wdthin about 15 years of the survey is likely to modify the 
displacem ent errors and therefore the errors related to  the im putation.
2.4.3 Errors in R eported A ge at D eath
At the tim e of the survey if a child was reported to be dead, the respondents were 
asked to  report how long th a t child was alive. In other words, the questionnaire was 
designed to  record age a t death in term s of m onth and year of each deceased child. 
Figure 2.2 represents the d istribu tion  of the num ber of deceased children by reported  age 
a t death. It is evident a t a glance th a t there was a strong tendency to report the  age at 
death in m onths which are m ultiples of six. Thus, there appears enormous heaping at 
ages 6 m onths, 12 m onths, 18 m onths, and so on. Referring to  a tim e event in term s of a
F igu re  2-2: D istribution of deaths by reported age at death ,
Bangladesh Fertility  Survey, 1975-76
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half year, one year, one-and-a-half years, two years,... is a cultural characteristic in the 
Bangladeshi society. Al-Kabir (1984:11) points out th a t  in the Bengali language, one- 
and-a-half years can be expressed in one word D her and similarly, tw o-and-a-half years 
can be expressed in one word Arai\ the respondents a t the interview showed preference for 
these rounded expressions.
Such heaping, particularly  th a t a t 12 m onths, is likely to create some problems in 
the  analysis. Infant deaths usually refer to those deaths which occurred before exactly 
one year or 12 m onths of age. If there are substan tia l num bers of cases in which the child 
died before exactly one year but the age a t death was reported a t one year or 12 m onths, 
then if one considers the reported deaths a t ages 0-11 m onths as infant deaths, the level of 
infant m ortality  would be under-estim ated and consequently the level of child m ortality  
between ages one and five years would be over-estim ated. However, estim ation of levels in 
m ortality  is not the prim ary concern of the present analysis. If the heapings in reported 
age a t death are uniformly d istribu ted  among different subgroups of children th a t would 
be examined in the present analysis, their influence on differential m ortality  risks can be 
expected to  be negligible. In spite of this, it is w orth exam ining how plausible it is to  
consider deaths reported a t ages 0-11 m onths as infant deaths.
If the m ajority of deaths reported a t exactly 12 m onths had in fact occurred before 
exactly 12 m onths, it m ight be more reasonable to tre a t deaths reported a t ages 0-12 
m onths as infant deaths for analytical purposes. The ideal situation , however, wrould be 
to  red istribu te deaths reported a t 12 m onths to  the surrounding ages using a distribution 
of deaths from another population with the same m ortality  level but writh fairly good d a ta  
quality  (M omba, 1987:19). This strategy  of redistribution is essential where the objective 
is to  estim ate the overall infant m ortality  rate  in a population but not so for the analysis 
of differentials th a t  would be carried out here. Furtherm ore, unavailability  of reliable 
d a ta  from another population or subpopulation also poses problems. However, to 
exam ine whether the num ber of deaths reported a t ages 0-11 m onths is more plausible as 
a m easure of infant m ortality  than  deaths reported a t ages 0-12 m onths, Table 2.4
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Table 2-4: Infant mortality rate  per 1000 live births based
on different da ta  sources and different estimation 
techniques, Bangladesh
Birth cohort iaR(qo) Birth cohort IMR(qo)
1959-63 a155 1959-63 b170
1964-68 a135 1964-68 b151
1969-73 a135 1969-73 bl53
1959-73 a140 1959-73 b157
Reference IMR Reference IMR
period __ period __
1958.4-59.7 c 140 1952 d173
1953 d172
1961.6-62.5 c 141 1954 d167
1955 d156
1964.5-65.1 c138 1956 d156
1957 d158
1967.2-67.7 c 141 1958 d150
1959 d155
1969.6-69.8 c143 1960 d156
1971.7 c156 1960-62 e139
1963-65 el 16
1973.1 c 179 1966-68 e113
1962-63 f 147
Notes: aConsiders deaths reported at ages 0-11 months;
bConsiders deaths reported at ages 0-12 months;
cBased <Dn !Bangladesh Retrospective Survey of
Fertility and Mortality data, and average of the
estimates based <an the North and the West model
life tables, source: Begum, 1983, p.29, Table III;
“Direct estimates from the 1961-62 Demographic
Survey of East Pakistan, source: NAS, 1981: 60;
eBased <on National Impact Survey data, source:
Sirageldin et al , 1975;
xBased <on Population Growth Experiment data,
source : Kabir, 1977b;
Source for a and b: Subset of BFS data tape
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presents infant m ortality  rates for different b irth  cohorts based on deaths a t ages 0-11 
and 0-12 m onths. Estim ates from other available sources have also been presented in the 
tab le  for comparison.
There does not appear to be any evidence from Table 2.4 which could suggest th a t 
the  estim ates based on the reported deaths a t ages 0-12 m onths are better than  the 
estim ates based on the deaths a t ages 0-11 or vice versa. The estim ates based on the 
N ational Im pact Survey (Sirageldin et al, 1975) are noticeably lower than  all the other 
estim ates presented in the table and thus they m ight have been associated with under­
reporting. The estim ates for the 1950s based on the Demographic Survey of East 
P ak istan  (DSEP) (NAS, 1981) and those for the 1960s based on the Bangladesh 
R etrospective Survey of Fertility  and M ortality  (BRSFM ) (Begum, 1983) seem to agree 
m ore closely with the estim ates based on the reported deaths a t ages 0-11 m onths for the 
com parable periods than w ith the estim ates based on the deaths a t ages 0-12 m onths. On 
the other hand, the estim ates for the early 1970s based on the BRSFM  da ta  (Begum, 
1983) appear to agree more closely with the estim ates based on the deaths a t ages 0-12 
m onths than  with the estim ates based on the deaths a t ages 0-11 m onths. This partial 
agreem ent makes it difficult to decide as to which of the two measures should be taken. 
It seems from the estim ates th a t some of the deaths which in fact took place before 
exactly 12 m onths had been reported a t exactly 12 m onths.
A part from the redistribution of the deaths m entioned earlier under such 
circum stances, one perhaps could choose any of the two m easures, either deaths a t ages 
0-11 m onths or deaths a t ages 0-12 m onths as an approxim ation of the level of infant 
m orta lity . However, two particu lar points lead us to consider the deaths reported a t ages 
0-11 as a be tter measure of the  infant m ortality  level in Bangladesh than  the deaths 
reported a t ages 0-12 m onths. F irst, for most of the reference periods (particularly  in the 
1950s and 1960s), the estim ates based on the deaths a t ages 0-11 m onths lie more closely 
to  the o ther available estim ates than  do the estim ates based on the deaths a t ages 0-12 
m onths. Second, reviewing various d a ta  sources it has been suggested elsewhere (NAS,
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1981:92) th a t the infant m ortality  rate  in Bangladesh has been somewhere in the 
neighbourhood of 130 to 160 from the mid-1950s to the mid-1970s. If one considers the 
m id-point, 145, as the average experience, then it appears th a t the infant m ortality  rate 
for the cohort born during 1959-73 (the cohort which has been selected for the analysis) 
based on the deaths a t ages 0-11 m onths is closer to  the average experience than  the rate 
based on deaths a t ages 0-12 (140 as against 157, see Table 2.4). Thus, the reported 
deaths a t ages 0-11 m onths have been used in the present study as a  measure of the 
probability of dying during infancy (qQ).
A parallel situation is likely to appear for child m ortality  between ages one and five 
years. It is probable th a t a substan tia l num ber of deaths which in fact occurred before 
exact age five years has been reported a t exact age five years or 60 m onths. To evaluate 
the situation , Table 2.5 presents child m ortality  rates based on reported deaths a t ages 
12-59 and 12-60 m onths together with estim ates derived from the same or other da ta  
sources. The estim ates based on the Bangladesh Retrospective Survey of Fertility  and 
M ortality  present a wide range depending on the method of estim ation. A rate  of about 
50 seems to be quite low and a ra te  of about 100 or more also seems to be unacceptably 
high. Given th a t the d a ta  from the BFS are better than the earlier two surveys 
(m entioned in the table) and th a t  the reference periods of the estim ates derived by M itra 
(1979) include periods in the early 1970s when the general m ortality  condition was 
m arkedly high due to war, a ra te  between 90 and 100 also seems to be ra ther high. Under 
the assum ption th a t the child m ortality  rates during the 1960s could be as high as during 
the war or the post-wrar periods, the estim ates based on deaths reported a t ages 12-59 
m onths seem to  be more acceptable than  the estim ates based on deaths a t ages 12-60 
m onths. Thus, heaping a t exact age five years or 60 m onths does not seem to create any 
serious bias in the estim ate of the level of child m ortality  between ages one and five years.
It should be recalled here th a t there was an indication th a t some of the infant 
deaths had been reported to occur a t exactly 12 m onths, which obviously would over­
estim ate the child m ortality  level. On the other hand, reporting of the deaths at exactly
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Table 2-5: Probability  of dying between ages one and five years
based on different d a ta  sources and different estim ation 
techniques, Bangladesh
Birth Cohort Probability of dying
1959-63
1964-68
a12-59 months b
86
82
12-60 months
99
97
Data Source Probability of dying
(A)
Source
Population Growth
Experiment, 1962-63 94 Kabir, 1977b
Bangladesh Retrospective C51
Survey of Fertility and <*93
Mortality, 1974 e124 Kabir, 1977b
Bangladesh Fertility f75
Survey, 1975-76 ®78
h76 Mitra, 1979
Notes:aBased on reported deaths at ages 12-59 months; 
bBased on reported deaths at ages 12-60 months; 
cDirect estimate;
^Based on Coale-Demeny west model life tables; 
eBased on Coale-Demeny north model life tables; 
Reference period 1969-70;
Reference period 1971-72;
^Reference period 1972-73; The estimates by Mitra 
axe also based on Coale-demeny west model life tables; 
Source for a and b: Subset of BFS data tape
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five years or 60 m onths which in fact had taken place before exactly 60 m onths would be 
to  under-estim ate the level of child m ortality  between ages one and five years. It is 
highly likely th a t some of the deaths which occurred between the fourth and the fifth 
years of life had been reported to occur a t exactly five years or 60 m onths. Since the 
above two errors are in the opposite direction, their influence on the child m ortality  level 
based on the reported deaths a t ages 12-59 m onths can be expected to be less. Hence, the 
child m ortality  in the present analysis, often term ed as m ortality  between ages one and 
five years (4q jJ, is in fact based on the deaths reported a t ages 12-59 m onths.^
2 .4 .4  O ther E rrors
A part from the deficiencies discussed above, am ong the other possible types of 
errors th a t deserve m entioning are errors in reported duration  of breastfeeding, errors in 
successive intervals between two b irths and errors in m other’s own age reporting. 
Breastfeeding inform ation was recorded for the last two live born children and like 
reported age a t death , there was enormous heaping in the reported breastfeeding 
durations. Since the analysis regarding breastfeeding is based on a lim ited sample, the 
problem  has been discussed in the relevant analytical chapter later. Because of 
im putation  of date  of b irth  by the WFS au thority  for a large m ajority of the recorded 
b irths, the presence of heaping in birth  interval length seems fairly absent (See Appendix 
C). Finally, to reduce the risk of errors arising from m o ther’s own age reporting, broader 
age categories have been used throughout the present study.
One further problem  th a t is likely to affect BFS d a ta  quality is the inclusion of still 
b irths as live b irths. In some cultures, still b irths are reported as having been borne alive 
and dying subsequently (Brass, 1975:56). Since in Bangladesh very few births are 
a ttended  by medical doctors or nurses, in the absence of any reliable sta tistics it is hardly 
possible to estim ate the extent to which such errors are present or whether these errors 
are a t all present in the BFS data . There is a social tendency, particularly  in rural
9
Acceptance of the deaths reported at 0-11 months as infant mortality and those at 12-59 
months as child mortality imply the acceptance of the reported months as completed months.
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com m unities, to avoid women who have had a recent still b irth  experience. Thus, a 
m other is likely to  report a still b irth  as a live b irth  which died subsequently. If such 
errors do actually occur in the BFS da ta , m ortality  risks a t early ages would be 
overestim ated.
It should be m entioned here th a t after interviewing, editing, coding and checking in 
Bangladesh, the BFS d a ta  were further checked and edited a t the WFS main office in 
London (Edm onston, 1983). In spite of the deficiencies so far discussed, it would be fair 
to  assume th a t because of the suggested precautions, d a ta  deficiencies would not affect 
the present analysis to the extent of producing any spurious results.
2.5 S ta tistica l Technique
Historically, when a ttem pting  to assess the effects of socio-economic or demographic 
variables on m orta lity , demographers were forced to  com pute separate sets of age specific 
m ortality  rates for each category of a variate (Trussed and Hammerslough, 1983:1; 
M artin  et al, 1983:419). When a ttem p ting  to evaluate the effects of several variables 
sim ultaneously, typically a m atrix  of observations was constructed according to each 
com bination of categories of the variates and a life tab le  for each cell was constructed 
(M artin  et a l ,1983:419). The problem th a t arises in such situations is th a t as the num ber 
of variables or their levels increase, the subgroup sizes rapidly become too small for any 
m eaningful or reasonable analysis, even if da ta  are derived from large samples (Trussed 
and Ham merslough, 1983:1; M artin  et al, 1983:419). So, the application of the trad itional 
life table approach for studying the effects on m ortality  of a num ber of factors 
sim ultaneously is very lim ited. For example, in assessing the effects of a num ber of socio­
economic and demographic factors on infant and child m ortality  in Sri Lanka, M eegama 
(1980) was able to consider a t m ost three variables sim ultaneously (cited in Trussed and 
H am m erslough, 1983:1).
Such problem s can be overcome by employing certain  sta tistical techniques. W hen
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the independent variables are all categorical and the dependent variable is dichotomous, 
one approach th a t works quite well is the use of the logit linear model, a particular type 
of the general log linear model. Such models allow' the sta tistical control of each of the 
independent variables and hence determ ine the net effect of each variable on the 
dependent variable.
The use of logit linear models in social science research has been described in 
G oodm an (1978), L ittle (1978), Haberm an (1978), Knoke and Burke (1980). These 
models are the basis of the present analysis where the survival s ta tu s  of a child, dead or 
alive, is taken as the dependent variable.
2 .5 .1  T h e  M o d e l
The logit linear model used in the present analysis can be described by an example.
Let us cross-classify each live birth  dead or alive by the end of 12 m onths of age (for the
analysis of infant m ortality , in this particu lar case) by its characteristics of m aternal age
a t  b irth  and b irth  order. Let F - j  be the num ber of children who are expected to die
before reaching their first birthday with the i-th characteristic  of m aternal age and the
j-th  characteristic  of b irth  order, and let F-j2 be the num ber of children who are expected
to  be alive a t their first b irthday having the same characteristics of m aternal age and
b irth  order. Then the quan tity  F - j / F ^ ,  which is known as the odds th a t a child is dead
by 12 m onths can be assumed to  have, in its sim plest form, a relationship of the form: 
E q u ation  1. Fi j 1/ F i j 2= A Bj
i — 1 , 2 ,  . . . , I ; j — 1 * 2 , . . . , J
where A can be regarded as an overall effect on the odds th a t a child dies rather 
than  survives, Bj is an effect on the odds th a t a  child dies ra ther than  survives due to 
m em bership in the i-th characteristic  of m aternal age, J~{. B- —1, and C- is an effect on the
1 l  J
odds th a t a child dies rather than  survives due to its m em bership in the j- th  characteristic 
of b irth  order, J~[ . C y= l (J-} stands for product sign).
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Analogous to the usual analysis of variance, the above m ultiplicative model can be 
called a main effects model. If an interaction between m aternal age and birth order is
considered, the equation takes the form:
E q u a t i o n  2 .  Fi j i / Fi j 2 = A Bi  Cj (BC) i j
i = l »2, . . . , I ; j = 1 , 2 , . . . , J
where f],- (BC){ = 1 , fly  (BC){ =  1
The quantities on the right hand side of the above equations 1 and 2 are the 
param eters to be estim ated from the observed data . Equation 2 in this case considers all 
possible effects between the two independent variates, m aternal age and b irth  order, and 
as such it is called a sa tu ra ted  model. On the other hand, equation 1, whose param eters 
are a  subset of the param eters in equation 2, is known as an unsatu rated  model. In the 
sa tu ra ted  model, the observed frequency in each cell of the cross-classified da ta  equals the 
corresponding expected frequency. The rationale of the logit analysis should be to find an 
un sa tu ra ted  model which best fits the observed d a ta  and which is as simple as possible. 
In other words, the model should be a parsim onious one, as too com plicated models are of 
little  practical use.
Next, let Q jj= F iji/^ ij^  where N - =  F-jj-t- ^ij2’ *s exPected proportion of 
children dying in infancy and let P-j=  1-Qjj he the corresponding proportion surviving
during infancy. Then from equation 1,
E q u a t i o n  3 .  Q i j / Fi j = Fi j i / Fi j 2 = A Bi
Taking logarithm  on both sides, equation 3 can be w ritten  as:
E q u a t i o n  4 .  L o g i t  Qi j= a  + b i  + Cj
which corresponds to a  linear additive model of the usual analysis of variance with 
bi =  °> H j  cj =  °> where a =  logeA, bj =  loggBj and Cj= logeCj (V  stands for
sum m ation sign.
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The equivalent linear model of equation 2 is 
Equation 5. Logit Qi =^ a + + (bc)^
where (bc){ =  0, {bc){ =  0.
E quation 1 and equation 4 are equivalent. Once param eters in equation 4 are
estim ated , they can be converted to the estim ates of equation 1 from the relationships:
A = exp(a), Bi=exp(bi), Cj=exp(cj).
Equations 4 or 5 are the models th a t can be fitted by some com puter programs. 
The present analysis uses the SPSS-X Package for fitting logit models (SPSS Inc., 1986). 
The SPSS-X Program  produces the m axim um  likelihood estim ates of the param eters by 
m eans of a Newton-Raphson algorithm . The quantities th a t are displayed by the 
program  are in fact the estim ates of, say 1/2 a, 1/2 b-, 1/2 Cj, which then have to be 
m ultiplied by 2 to obtain the estim ates of the param eters a, bj, Cj respectively. The 
results th roughout the present analysis will be presented in term s of the param eters in 
their linear form in equation 4.
The model assumes a binomial distribution of the num ber of deaths observed in 
each possible cell of the com binations of the variables considered (L ittle, 1978:25). On 
the  assum ption th a t each param eter estim ate in the model (equation 4 or 5) is 
approxim ately  d istribu ted  as normal with mean zero and variance unity , the program  
calculates the standardized value and also 95 per cent confidence interval for each 
estim ate. Thus, a value lying outside the range -1.96 to  +1.96 would be considered 
significant a t the 5 per cent level of normal distribution. The program  further calculates 
the  likelihood ratio  test s ta tis tic  and Pearson chi-square for com paring the observed and 
expected frequencies based on the m aximum  likelihood estim ates.
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2 .5 .2  T est o f  H y p o th es is  and D egrees o f  F reed om
To find whether a particular model fits the observed data , the observed frequencies 
in the cross-classified d a ta  are compared with the corresponding expected frequencies 
either by Pearson chi-square or by the likelihood ratio  chi-square statistic:
l2=  2 E i j j t h j k lnU i j k / Fijk)
where is the observed frequency in the (i,j,k)-th
cell, i = l,2,...,I, j = 1,2,...,J
k=l, if the child is dead 
=2, if alive
and Fijk is the corresponding expected frequency.
However, since the param eter estim ates and hence the expected frequencies are 
based on the m axim um  likelihood m ethod and since Lr can be partitioned uniquely for 
more powerful tests of conditional independence in multiway tables, L is always 
preferable to the Pearson chi-square (Knoke and Burke, 1980:30). The num ber of degrees 
of freedom (df) of L2 equals the num ber of param eters in the sa tu ra ted  model th a t are 
equal to  1 (in the m ultiplicative form) or 0 (in the additive form of the model). Thus, in 
the previous example, if m aternal age has 3 categories and birth  order has 4 categories 
and if model 5 is fitted , then L/ will have 0 df as the model includes all possible effects or 
as none of the param eters are set equal to  0. On the other hand, if model 4 is fitted, then
n
LL will have 6 df as there are (I-1)(J-1)=  (3 -l)(4 - l)= 6  independent interaction effects, 
(bc)-j, between m aternal age and birth  order which are set equal to 0 in the model. The 
s ta tis tica l significance of the interaction between m aternal age and birth  order as a whole 
can be tested by com paring 1 /  values in the two models. The difference in the two L“ 
values is approxim ately d istribu ted  as chi-square with degrees of freedom equal to the 
difference in the degrees of freedoms in the two models (in this example, 6-0= 6). It 
should be m entioned here th a t significance of an interaction factor or the relative fit of 
two models can also be tested by the F -test sta tistic . However, the chi-square test 
s ta tis tic  is more powerful than  the F-test s ta tis tic  (Little, 1978:30).
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One im portant point th a t relates to  the choice of the appropriate degrees of freedom 
of a model has to be m entioned here. The observed num ber of deaths, f— ^ , can be zero for 
two reasons, either because no one died in a specific period of life though there were 
exposed children, or because no one was exposed to  the risk of dying. The former zeros 
are ’true  zeros’ and the later are called ’structu ra l zeros’. The appearance of such 
struc tu ra l zeros leads to some modification of the degrees of freedom in the particular 
model being tested. No param eters can be estim ated for cells with no exposure. So, the 
degrees of freedom are reduced by the num ber of structu ral zeros. Thus, when a model 
w ith no structu ra l zeros is supposed to possess ’p ’ degrees of freedom, the appearance of 
V  structu ra l zeros will reduce its degrees of freedom to ’p-r’ (see Trussell and 
Ham m erslough, 1983:10; Knoke and Burke, 1980:63-65).
The larger the Lz relative to its available df, the more the expected frequencies 
depart from the actual cell entries and hence for large L2, the hypothesized model reflects 
an inadequate representation of the relationship among the variables (Knoke and Burke, 
1980:30). It is likely th a t a num ber of models lie in the acceptance region at the same 
level of significance. The problem th a t arises then is: Which of these models should be 
selected ? The choice depends on the researcher. Ideally, the selected model should 
include all effects which possess significant explanatory power. The addition of two or 
more order in teractions may improve the explanatory power of the model but it has been 
noted th a t in addition to  being difficult to in terp ret, interaction effects are generally 
small com pared to m ain effects. Furtherm ore, m ain effects models by themselves have 
been found to  be very useful in exam ining early age m ortality  risks (Trussell and 
Ham m erslough, 1983; M artin  et al, 1983). A part from difficulty in in terpreta tion , 
in teraction effects may not have any real im plications in models of early age m ortality .
Bearing in mind the points discussed above and also considering parsimonious 
representation of the d a ta  as an im portan t factor, the analysis in the present study 
confines itself prim arily to  the main effects models. However, the significance of certain 
tw o-factor in teractions will be tested throughout the analysis and will be discussed.
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C H A P T E R  3
M A T E R N A L  AGE, B IR T H  O RDER, B IR T H  INTERVAL,  
A N D  IN F A N T  A N D  CHILD M O RTALITY
3.1 In troduction
Many studies in Bangladesh as well in other developing and developed countries 
have shown th a t early age m ortality , especially m ortality  during infancy, varies with 
m other's age a t b irth  and with her parity  or the b irth  order of the child (Stoeckel and 
Chow dhury, 1972; Swenson, 1981; Islam et al, 1982; G ubhaju, 1985a; Puffer and Serrano, 
1973; Pathak , 1979; Federici and Terrenato , 1980; Heady et al, 1955). It has been 
suggested th a t older m aternal age is associated w ith higher frequency of congenital 
anom alies while extrem e reproductive ages are associated with higher risk of b irth  traum a 
(G ubhaju , 1985a). Because of th is it is likely th a t the risk of dying is generally higher for 
infants of m others under age 20, lower for infants of m others in their 20s or early 30s, and 
again higher for the infants of m others in the late reproductive ages. Such a pattern  of 
infant m ortality  has appeared also in the cases where the influences of birth  order or some 
other factors have been controlled (Swenson, 1981; C abrera, 1980; G ubhaju, 1985a).
Since m other’s age a t b irth  is often related to her parity , the same sort of relation of 
m ortality  during infancy also appears w ith the b irth  order of the child. However, there is 
evidence th a t once the influence of m other’s age was controlled, m ortality  during infancy 
as well as other childhood ages increased continuously w ith the b irth  order of the child. 
This was the case observed in Nepal (G ubhaju, 1984; 1985a), Indonesia (Hull and 
G ubhaju , 1986), the Philippines, Indonesia and Pakistan  (M artin et al, 1983) and in Sri 
Lanka (Trussed and Ham merslough, 1983). Evidence which contradicts this Finding also
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exists. It has been observed in Bangladesh th a t the risks of dying during neonatal as well 
as during the post-neonatal periods rem ained higher a t low or high pregnancy orders even 
when controlled for the influence of m other's age a t b irth  (Swenson, 1981).
W hile m ost studies are concerned with investigating the relationship of m ortality  
during infancy w ith m other’s age a t b irth  or birth  order, there are a few studies which 
extend their analysis explicitly at ages beyond infancy, th a t  is, a t ages between one and 
five years. Exam ples are G ubhaju (1984; 1985a), Hull and G ubhaju (1986), and Kim 
(1986). All these studies show th a t the risk of dying between ages one and five years has 
a positive relation w ith the order of birth  and a negative relation with the age of m other, 
both in the presence or in the absence of control for the effects of other social or 
dem ographic factors.
The influences of m other’s age and b irth  order appear to have been emphasized by 
such studies which do not take into account the child spacing effects (for example M artin  
et al, 1983; C abrera, 1980). Most of the studies in the developing countries which 
consider b irth  spacing show th a t the length of the preceding birth  interval is the prim e 
factor th a t influences m ortality  during infancy as well as during the other childhood ages 
of life (G ubhaju , 1984; Hull and G ubhaju, 1986; Trussell and Hammerslough, 1983; 
Cleland and Sathar, 1984; Hobcraft et al, 1983; 1985). It has been sta ted  in C hapter 1 
th a t analysing W orld Fertility  Survey d a ta  for a num ber of developing countries, 
Hobcraft et al (1985) suggest th a t child spacing or b irth  interval is so im portan t as a 
determ inant of early age m ortality  th a t once its effects are controlled, the influences of 
m other’s age and b irth  order often disappear or become quite weak. O ther studies also 
tend to  support th is result. M other’s age a t birth  appeared to  have no effect on m ortality  
a t ages beyond infancy in Bangladesh (Edm onston, 1983). Similarly, once controls for 
preceding b irth  interval length were introduced, b irth  order had no influence on child 
m ortality  between ages one and five years in Indonesia (Hull and G ubhaju, 1986).
However, a t least one study can be cited th a t contradicts the above studies.
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Analysis of the 1974 Korean Fertility  Survey d a ta  reveals tha t the influence of m other’s 
age a t birth  on m ortality  between ages one and Five years is substantially  greater than the 
influence of preceding birth  interval. Furtherm ore, contradicting the usually observed 
negative relationship of infant and child m ortality  w ith birth interval, the study shows 
m ortality  between ages one and five years is higher am ong children with a preceding birth 
interval of more than  three years than  among those with a preceding birth  interval of 
tw o-to-three years (Kim, 1986:192).
The above brief discussion suggests th a t the natu re  and significance of the influence 
of different factors on early age m ortality  are likely to  vary from one country or society to 
another. The present chapter examines the influences of the three widely discussed and 
so-called proxim ate or demographic determ inants, m o ther’s age, b irth  order and the 
preceding b irth  interval, on m ortality  during infancy as well as on m ortality  between ages 
one and five years in Bangladesh. The influence of the  subsequent b irth  interval, which 
needs special trea tm en t (discussed later in section 3.4.6) has also been investigated. 
Furtherm ore, the influences of the sex and year of b irth  of the child have also been 
exam ined. Because of biological or social reasons, the risk of dying is likely to vary with 
sex. Since W orld W ar II, the m ortality  conditions in many developing and developed 
countries have improved considerably. Thus, there m ight be a declining trend in infant 
and child m ortality  over the years considered in th is study.
3.2 A nalytica l A pproach
In the analysis of infant m ortality  the dependent variable in the logit linear model is 
the  proportion of infants who died before reaching exact age one year or 12 m onths 
am ong the infants born during the period 1959-73. In fact, the dependent variable is logit 
(qfi) or loge [qQ/l-q0]. In the analysis of child m orta lity , the dependent variable is the 
proportion of children dying before reaching exact age five years out of those children who 
were born during the period 1959-68 but who survived the period of infancy. Thus, for 
m orta lity  between ages one and five years logit (4q 4) or loge [ ^ i / l ^ q j j  is the dependent
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variable. Unless otherwise indicated, infant m ortality  in the present analysis refers to the 
probability  of dying between b irth  and exact age one year (so based on deaths reported at 
ages 0-11 m onths). Similarly, child m ortality  between ages one and five years (or simply 
child m ortality ) refers to the probability of dying from exactly the First birthday to  before 
reaching exactly the fifth b irthday of life (so based on deaths reported a t ages 12-59 
m onths).
The categorization of the independent variables for the analysis has been guided by 
three specific considerations: (i) the distribution of the births in the da ta  according to 
m o ther’s age a t b irth , birth  order of the child and length of the preceding b irth  interval,
(ii) the em pirical evidence on m other’s age and birth  order a t which m ortality  probability 
reaches a m inim um , and (iii) the size of the structu ral zeros. The distributions of births 
and deaths during infancy have been presented in Table 3.1 and the distributions of 
deaths and exposed children between ages one and five years have been presented in Table 
3.2. It is to  be recalled here th a t  the figures in the tables are weighted figures because of 
over-sam pling of the urban places. Too m any categories in the variables are likely to lead 
to  too m any structu ra l zeros in the logit model, which ultim ately would hardly be likely 
to  produce any meaningful results. Considering these points, the variables, other than 
sex, have been categorized as follows:
(i) M aternal age a t b irth  (years): <20, 20-29, 30 and above (30+)
(ii) B irth  order: 1, 2-3, 4-5, 6 and above (6+)
(iii) Preceding b irth  in terval (m onths): <19, 19-36, 37 and above (37+)
(iv) Year of birth: 1959-63, 1964-68, 1969-73
Two types of logit models have been fitted: univariate and m ultivariate. A 
un ivariate  model considers only one independent variable and hence shows the influences
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Table 3-1: Distribution of births and deaths during
infancy, Bangladesh
Variable
Number of 
deaths
(1)
Number of Percentage
births distribution
of births
(2) (3)
Year of birth:
1959-63 651 4,190 24.1
1964-68 842 6,240 35.9
1969-73 941 6,964 40.0
Sex of child:
Male 1,325 8,812 50.7
Female 1,104 8,576 49.3
Maternal age (yrs):
<20 1,065 5,737 33.0
20-29 937 7,963 45.8
30+ 433 3,696 21.2
Birth order:
1 608 3,169 18.2
2-3 780 5,483 31.5
4-5 459 4,238 24.4
6+ 587 4,505 25.9
Preceding birth 
interval (months):
<19 706 3,036 21.5
19-36 806 7,380 52.3
37+ 243 3,699 26.2
Notes: aExpressed as the percentage of total births in
column 2 for each variable;
^Excludes first births;
Figures in column 1 and column 2 axe weighted figures
and they do not add to the same total. because of
missing information.
Source: Subset of BFS data tape
Table 3-2: Distribution of deaths and exposed children
between ages one and five years, Bangladesh
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Variable Number of 
deaths
(1)
aNumber of 
exposed 
children
(2)
^Percentage 
distribution 
of exposed 
children 
(3)
Year of birth:
1959-63 305 3,540 39.6
1964-68 444 5,398 60.4
Sex of child:
Male 347 4,467 50.0
Female 401 4,469 50.0
Maternal age (yrs):
<20 268 2,892 32.3
20-29 362 4,190 46.9
30+ 118 1,855 20.8
Birth order:
1 128 1,592 17.8
2-3 248 2,921 32.7
4-5 217 2,358 26.4
6+ 155 2,066 23.1
cPreceding birth 
interval (months):
<19 180 1,349 18.4
19-36 353 3,849 52.6
37+ 82 2,120 29.0
Notes: ^Children who survived the period of infancy;
Expressed as percentage of total exposed children 
in column 2 for each variable; 
cExcludes first born children;
Figures in column 1 and column 2 are weighted figures 
and they do not add to the same total because of 
missing information.
Source: Subset of BFS data tape
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of various categories of a variable when the influences of other variables are present. On 
the o ther hand, a m ultivariate model, as follows from its name, considers more than one 
independent variable and hence shows the net effect of each variable in the model. The 
objective of fitting both the univariate and m ultivaria te  models is to examine how the 
effect estim ates change or the significance of a particu lar variable changes from the 
univariate  case to  the m ultivariate case. It is the net effects from the m ultivariate  model 
which are of most practical and theoretical significance.
As discussed in C hapter 2, because of the difficulties in interpreting the interaction 
effects (particularly , if there are quite a num ber of in teractions found to  be present) the 
main in terest of the analysis throughout the present study centres on the main effects 
model. However, certain two-factor in teractions, presum ably im portan t a t least 
theoretically , will be investigated and discussed later.
3.3 D ifferentials in M ortality
Before turning to the logit linear model analysis, it is worth examining first the 
nature  of differentials in m ortality  according to  the  various characteristics. The 
probabilities of dying during infancy as well as a t ages between one and five years 
calculated directly from the da ta  have been presented in Table 3.3.
It appears th a t infants born during the period 1959-63 had a higher m ortality  rate 
than  the other two birth cohorts born during 1964-68 and 1969-73. The m ortality  rates 
among the birth  cohort of 1964-68 and those of 1969-73 appear to  be the same. However, 
it will be seen later (section 3.4.1) in the logit model analysis th a t infants born during 
1969-73 had a slightly higher risk of dying than those born during 1964-68. Though the 
differential is not statistically  significant, it has an im portan t im plication, namely th a t 
infant m ortality  in present Bangladesh (then East Pakistan) had been improving since 
the late 1950s or early 1960s until the late 1960s, after which the trend in m ortality  had 
reversed. This suggested trend in infant m ortality is quite expected and also is consistent
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Table 3-3: M ortality differentials during infancy and between ages
one and five years by different demographic 
characteristics, Bangladesh
Variable
During infancy, 
%
Between ages one and 
five years, 4qx
Rate/1000 infants Rate/1000 children
Year of birth:
1959-63 155 86
1964-68 135 82
1969-73 135 -
Sex of child:
Male 150 78
Female 129 90
Maternal age (yrs) 
<20 185 93
20-29 117 86
30+ 117 64
Birth order:
1 192 80
2-3 142 85
4-5 108 92
6+ 130 75
aPreceding birth 
interval (months):
<19 232 133
19-36 109 92
37+ 66 39
Notes: aExcludes first births;
Number of cases exposed to mortality during infancy 
are in column 2, Table 3.1 and those to mortality 
between ages one and five years are in column 2, 
Table 3.2.
Source:Subset of BFS data tape
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w ith o ther studies based on the same da ta  source as well as on other d a ta  sources (see for 
example. Islam , 1981; Sirageldin et al, 1975).
Since W orld W ar II, due to medical innovations, improved medical technology and 
control of selected infectious diseases, general m ortality  rates and infant and child 
m ortality  rates have gradually declined in both the developed as well as the developing 
countries. However, there is an increasing concern recently th a t the declining trend in 
m ortality  observed in the developing countries has either slowed down or even stagnated 
a t a  very high m ortality  level in some developing countries, particularly  in some Asian 
countries. It is assum ed th a t further reduction in m ortality  m ight not be possible in the 
absence of social and economic developm ent (Ruzicka and Hansluwka, 1982). Bangladesh 
is a  country w ith lim ited socio-economic developm ent since its independence in 1971. The 
1971 independence war resulted in mass loss of life due to the arm y of Pakistan . Along 
w ith th is, food shortage during th a t period had pushed the general m ortality  level as well 
as infant and child m ortality  levels upward (for evidence a t the sub-national level, see 
Curlin et al, 1976). Furtherm ore, due to crop failure associated w ith a higher food cost in 
the in ternational m arket, Bangladesh faced a wide-spread famine in 1974-75, which once 
again had a profound im pact on the country’s m ortality  levels (see Razzaque, 1985). In 
the absence of reliable national level estim ates for the last 10 years or so, there is a 
general concern th a t the m ortality  rate , particularly  infant m ortality  rate  in Bangladesh 
has rem ained a t a very high level with only m inor fluctuations from year to  year. 
However, m ortality  estim ates based on the 1975-76 BFS da ta  and the 1979 Contraceptive 
Prevalence Survey (CPS) d a ta  suggest some decline in infant m ortality  over the 
intervening period (Amin, 1988).
Unlike the case of infant m ortality , no m arked difference is observed in the 
m ortality  rates a t ages between one and five years of the cohort born during 1959-63 and 
those born during 1964-68. This suggests th a t the child m ortality  level during the 1960s 
has virtually rem ained the same.
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As regards the sex of the child, it is seen th a t m ortality  during infancy is 
considerably higher among male children than among female children (Table 3.3). This 
reflects the usual biological superiority of females over males (to examine the role of 
genetic and biological factors in sex differences in m ortality  see W aldron, 1983), and it 
also agrees w ith o ther studies in Bangladesh. For example, the Population G row th 
Experim ent (PG E) of 1962-63 shows a higher infant m ortality  ra te  among male children 
a t the  national level as well as a t a num ber of sub-national levels and the differences were 
quite m arked (see Kabir, 1977b). D 'Souza and Chen (1980) also observed a higher male 
m ortality  ra te  during infancy in da ta  from the M atlab  demographic surveillance system  
(DSS), Bangladesh.
Unlike m ortality  during the period of infancy, child m ortality  is m arkedly higher 
among female children than  among male children. This is not surprising since m ortality  
during infancy is prim arily influenced by biological factors; after the period of infancy, the 
influences of social, economic or cultural factors are likely to  be more pronounced. 
Preference for son (a socio-cultural factor) is a long standing phenomenon in m ost of the 
South Asian countries and therefore the female m ortality  rate  exceeds the male m ortality  
ra te  after the period of infancy and it continues until the end of the female reproductive 
period. Higher female m ortality  rates a t ages 1-4 years and even a t ages 5-14 years have 
been noted in such South Asian countries as India, Pakistan  (which includes present 
Bangladesh) and Ceylon (present Sri Lanka) in the 1950s and 1960s (El-Badry, 1969). 
Except in Sri Lanka (see N adarajah , 1983), there is no sign of a reversal of this trend  up 
until now, as evident from several studies in Bangladesh, India and Pakistan . For 
exam ple, the estim ated life tab le  death  rates for the year 1976 based on the Indian 
Sam ple R egistration Scheme (SRS) showed a rate  of 14 per thousand for males and a ra te  
of 18 per thousand for females a t ages 1-4 years (Sivam urthy, 1981:72). The 1975 
P ak istan  F ertility  Survey d a ta  show th a t the female m ortality  ra te  a t ages 1-2 and 2-5 
years exceeded the male m ortality  rate  except during the period of infancy (M artin  et al, 
1983).
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The m ost reliable and conclusive studies exist for Bangladesh. D 'Souza and Chen 
(1980) using prospective d a ta  from the M atlab  DSS area found th a t except during the 
neonatal period, the female m ortality  rate  exceeded the male m ortality  rate  from the 
post-neonatal period until the end of the female reproductive span. The difference was 
m ost rem arkable a t ages 1-4 years when the female m ortality  rate  surpassed the male 
m ortality  ra te  by more than  50 per cent. A later study in the same area shows th a t this 
higher female m ortality  ra te  was associated with sex-biased intra-fam ily food d istribu tion  
and health  care which discrim inated against female children (Chen et al, 1981). A nother 
more recent study on child nu tritional s ta tu s  in the same study area confirms th a t female 
children are more m alnourished than  male children and th a t the extent of sex differentials 
in nu tritiona l s ta tu s  widens as the household economic sta tus increases (Bhuiya, 1983).
In Bangladesh like some other Asian societies, sons are trea ted  as an economic 
support in the family, even from early boyhood. As there is no old-age pension scheme, 
unlike in the developed countries, they are the only economic support for the parents in 
old age. It thus becomes necessary to the parents to prioritize their children in term s of 
level of investm ents. Given the economic constrain ts in a society like Bangladesh, parents 
are forced to  d istribu te  the lim ited resources such as food, clothing and medical care to 
their male offspring selectively (Koenig and D ’Souza, 1986:20).
As regards m aternal age a t b irth , it is seen from Table 3.3 th a t both the infant and 
child m orta lity  rates are higher for children of m others under 20 years of age. No 
differential is observed in the infant m ortality  rates of m others aged 20- 29, and those 
aged 30 or more. However, a clear positive relation of m other’s age does appear w ith 
child m ortality  between ages one and five years. It is further seen from the table th a t the 
infant m orta lity  rate  is the highest among the first born infants, lower among the infants 
of b irth  orders 2-3, the lowest among those of birth  orders 4-5 and again higher among 
the sixth or the other higher order infants. For the childhood period, m ortality  rates 
increased w ith the b irth  order of the child up to b irths of orders 4-5, after which a lower 
m ortality  ra te  is observed among the children of b irth  order six or more. In fact, the
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child m ortality  ra te  among the children of b irth  orders six and more is even lower than 
am ong the first born children.
The biological risk of childbearing is usually higher among teenage m others. 
Epidemiological studies show th a t the proportion of lower b irth  weight babies is more 
common among teenage m others (Peckham  et al, 1982:432; Streatfield et al, 1988:3). 
These babies are more likely to be prem ature and thus have a higher risk of dying during 
infancy or early infancy. As in the early age of childbearing, a late age of childbearing 
also presents a grave risk for the newborn child (Federici and T errenato , 1980). 
Em pirical evidence suggests th a t the optim um  age for child bearing is between 20 and 35 
years; a departu re  from this optim um  range is associated with higher num ber of still 
b irths, perinatal and infant m ortality  risks (N ortm an, 1974). Since m other’s age a t birth  
is usually related to  her parity , first b irths being borne by the young m others and higher 
order b irths by m others a t older age, higher infant m ortality  rates can also be expected a t 
the extrem e b irth  orders or parities. However, though m other’s age and parity  are often 
in ter-rela ted , studies show each of them  has an independent influence on m ortality  during 
infancy; the risk of dying usually increases with parity or b irth  order of the child 
irrespective of m other’s age a t b irth  (Heady et al, 1955; Cabrera, 1980; G ubhaju, 1985a).
The above described expected p a tte rn  of the infant m ortality  rate  with m other’s age 
and w ith b irth  order does appear in studies in Bangladesh as well as in other countries. 
In Bangladesh, Swenson (1981) observed th a t both neonatal and post-neonatal m ortality  
rates were higher among infants of m others aged 18 years or less and among those aged 
m ore than  38; the neonatal m ortality  rates were also higher a t the extrem e pregnancy 
orders. P a thak  (1979) observed in India th a t the infant m ortality  rate  was higher among 
the first born children, lower am ong second born children and then there was a gradual 
increase w ith the b irth  order of the child. Ayeni and O duntan (1978) observed in Nigeria 
th a t  the infant m ortality  rate  was higher a t the extrem e m aternal ages but the ra te  was 
highest among infants of m others aged 40 or more. Their study further shows th a t the 
infant m orta lity  ra te  continuously increased w ith b irth  order of the child.
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Once controls for m other's age are introduced, m ortality  during infancy increases 
with b irth  order or parity , and the com bination of young m aternal age with higher parity 
places the  infants a t higher risk, as has been dem onstrated in some studies. Infant 
m ortality  in Chile increased w ith m other’s parity  when controls for m other’s age at birth 
were used; the highest m ortality  rate  was related to infants with m others under age 20 
and a t parity  4 (C abrera, 1980). In England and Wales, Heady et al (1955) observed th a t 
post-neonatal deaths increased with m o ther’s parity  irrespective of her age and social 
s ta tus; the highest m ortality  rate  was observed among infants with m others under 25 and 
parity  4 or more. Similar results were observed in Nepal by Gubhaju (1984). The highest 
infant m ortality  (a ra te  of 256 per 1000 live births) was associated with infants of birth 
order five born to m others aged 20-25 years, followed by infants of birth  order three of 
m others under 20 years of age (a rate  of 236 per 1000 live births).
In order to  examine w hether the above-m entioned findings do also appear w ith the 
present d a ta  set, Table 3.4 displays in more detail the m ortality  rates during infancy as 
well as between ages one and five years, by m other’s age and birth  order. The infant 
m ortality  ra te  is extrem ely high among first born infants; the rate  then decreases for the 
second infant to the fifth infant, after which there is again higher m ortality  among infants 
of b irth  order six or more. This result is in the usually expected direction but the picture 
is not clear when the rates are examined by birth  order controlling for m other’s age a t 
birth . The first born infants of m others under 20 appear to have the highest m ortality  
risk. If each additional b irth  of a teenage m other is likely to  deplete her health more, one 
would expect an increased infant m ortality  ra te  w ith b irth  order of the child among the 
young m others. The results here do not appear to  confirm this expectation. For the 
second and th ird  infants of m others under 20, the rates are considerably lower than  
among the first born infants; bu t for the fourth infants, m ortality is again higher, 
return ing  to about the same level as for the first infants. W hen the other m aternal ages 
are exam ined, no consistent p a tte rn  appear, the rates fluctuate w ith b irth  order. 
However, considerably higher m ortality  rates are observed among infants of b irth  order 
six or more of m others aged 20 or more.
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Table 3-4: Infant and  child m orta l i ty  by m ate rn a l  age a t  b ir th  and
b ir th  order of the  child, Bangladesh
Infant Mortality (q^)
Birth order
Maternal 1 2 3 4 5 6+ Overall
a g e
(years)
<20 201
(2,806)
173
(1,811)
160
(822)
194
(242)
- - 228
(5,737)
20-24 128
(297)
101
(880)
125
(1,291)
110
(1,133)
125
(630)
187
(364)
122
(4,593)
25-29 96
(52)
85
(153)
120
(365)
93
(654)
95
(830)
131
(1,314)
111
(3,369)
30-34 ~ ~ 174
(92)
75
(199)
109
(349)
128
(1,703)
122
(2,394)
35+ - - - - 44
(113)
114
(1,114)
107
(1,302)
Overall 192
(3,168)
146
(2,889)
138
(2,594)
Ill
(2,271)
105
(1,968)
130
(4,505)
140
(17,395)
Child Mortality ^ c^)
Maternal 1 2
Birth Order 
3 4 5 6+ Overall
a g e
(years)
<20 86
(1,377)
88
(941)
in
(414)
116
(129)
- - 92
(2,892)
20-24 30
(163)
73
(464)
84
(676)
92
(555)
86
(302)
77
(129)
80
(2,289)
25-29 41
(98)
84
(226)
104
(424)
110
(481)
87
(630)
94
(1,901)
30-34 - - 65
(61)
38
(131)
51
(214)
64
(880)
59
(1,326)
35+ - - - - 29
(68)
72
(418)
74
(529)
Overall 80
(1,592)
80
(1,533)
90
(1,388)
95
(1,268)
89
(1,090)
75
(2,066)
84
(8,938)
Notes: Infant mortality rates axe based on the birth cohort
born during 1959-73 and child mortality rates on those 
born during 1959-68;
Figures in parentheses are the number of cases;
*-* indicates less than 50 cases.
Source: Subset of BFS data tape
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W hen controls are used for b irth  order, the infant m ortality  rate  in general 
decreases w ith m other's age, but the overall rates by m aternal age also present somewhat 
unexpected results. The m ortality  rate  is considerably lower among infants of m others 
aged 20-24, 25-29, 30-34 years than  among infants of m others under 20, but the lowest 
m ortality  ra te  appears for m others aged 35 and more. This makes the results difficult to 
in terp re t. A num ber of possible explanations can be offered in this connection. F irst, 
older m aternal age is more likely to be associated w ith the omission of births and deaths 
than  younger m aternal age. It is recalled here th a t there were indications th a t some 
b irths were om itted  by older m others, particularly  by the m others aged 45-49 years ( see 
Table 2.2, C hap ter 2). Second, the older m others m ight constitu te a select group in 
term s of health  and socio-economic s ta tu s  so th a t childbearing a t these ages did not 
involve any additional risk for their infants. T hird , there m ight be errors in m others’ age 
reporting itself m aking the detailed exam ination implausible. Only a few people in 
Bangladesh know their exact age or date of birth . Finally, since in the survey all women 
aged 50 or more have been excluded, it is likely th a t births th a t occurred to the older 
m others (35+) d isproportionately belong to the recent cohort which had lower m ortality  
(G ubhaju , 1985a:20) as seen in Table 3.3.
A dditionally , one could argue th a t had the analysis been restricted to the recent 
cohort, presum ably more reliable in term s of accuracy and coverage of the vital events, 
the expected p a tte rn  m ight have appeared. However, as shown in Table 3.5, the results do 
not conform w ith th is argum ent even if one looks a t the infant m ortality  rates of the 
1969-73 b irth  cohort. No noticeable differences in the infant m ortality  rates of m others 
aged 20 onward are observed in Table 3.5. The rates in relation to  b irth  order also 
present abou t the same pattern  as in Table 3.4; however, no differentials are observed in 
the m ortality  ra tes  of infants of b irth  order six or more, and those of fourth and fifth 
b irth  order infants.
For child m ortality  between ages one and five years, once again no definite pa tte rn  
appears w'ith m other's  age. The overall rates in Table 3.4 are higher for children of
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T a b le  3-5: Infant and child m ortality  rates for recent b irth  cohorts,
Bangladesh
Varable Infant mortality Child Mortality
1969-73 cohort 1964-68 cohort
Mother’s age: 
<20 172(2,150) 90(1,752)
20-24 117(1,975) 82(1,295)
25-29 122(1,243) 93(1,065)
30-34 114 (876) 55 (802)
35+ 121 (720) 74 (484)
All 135(6,964) 82(5,398)
Birth order: 
1 166(1,162) 77 (939)
2 142(1,088) 82 (853)
3 142 (988) 87 (788)
4 119 (853) 98 (713)
5 123 (764) 88 (671)
6+ 122(2,109) 72(1,434)
All 135(6,964) 82(5,398)
Note: Figures in parentheses are the number of cases.
Source: Subset of BFS data tape
m others aged <20 and 25-29, slightly lower among those of m others aged 20-24 and 35+ 
but the lowest rate  is among children of m others aged 30-34. This lowest m ortality  also 
appears in Table 3.5 w ith the 1964-68 b irth  cohort of children of m others aged 30-34. 
However, in Table 3.4 once controls are introduced for birth  order, the risk of dying in 
general appears to decrease w ith m other’s age. On the other hand, when controls are 
used for m o ther’s age, the m ortality  ra te  in general increases with b irth  order. This is 
also evident if one looks a t the overall rates by birth  order. The rate  increases 
continuously w ith b irth  order, except th a t children of b irth  order six or more experienced
71
a lower m ortality  ra te  than  their preceding siblings. The highest m ortality  rate  is 
observed among the fourth children of m others under 20 years. These results in relation 
to birth  order are likely to relate to com petition between siblings for family resources. In 
a study of children under age three years in rural Bangladesh, Bairagi (1980) observed 
th a t nu tritional s ta tu s worsened with birth  order of the child, particularly  in the scarce 
season when food was usually less available. In the harvesting season the effect of b irth  
order on food intake was less m arked. Thus, the observed lower m ortality  rate  in Table 
3.4 (and also in Table 3.5) among children of birth  orders six or more seems unexpected. 
However, evidence which contradicts B airagi’s (1980) findings also appears in 
Bangladesh. Swenson (1984) in a  nu tritional study among tw o-to-three-year old children 
in M atlab  observed th a t the proportion of m alnourished children among children of 
pregnancy order five or more was considerably lower than  among children of pregnancy 
orders 1-2 and 3-4. It is likely th a t older m aternal age implies greater command over 
resources, and thus children w ith higher pregnancy or b irth  order have better nutritional 
s ta tus.
The largest m ortality  differentials in Table 3.3 appear in relation to the length of 
the preceding b irth  interval. Children born within a short period of the preceding birth  
experienced an enormously higher m ortality  rate. An infant born within one-and-a-half 
years of its preceding sibling experienced a m ortality  rate  of 232 as against a rate  of 109 
for an infant born after a one-and-a-half to three years interval and a rate  of only 66 for 
an infant born three years after the preceding b irth . A sim ilar result also appears for 
child m orta lity  ra te  between ages one and five years. A child born w ithin one-and-a-half 
years of the b irth  of its preceding sibling experienced a m ortality  rate  of 133 in 
com parison to a ra te  of 92 for a child born with a one-and-a-half to three years interval, 
and to  a rate  of only 39 for a child born after an interval of more than  three years (Table 
3.3).
The precise m echanism s by which preceding birth  interval affects m ortality  rem ain 
uncertain  in the absence of medical inform ation (Cleland and Sathar, 1984:417). Two
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plausible mechanisms have been suggested as to how preceding birth  interval influences 
the survival of children during the early years of life. One possible mechanism for the 
adverse effect of shorter b irth  interval, which is purely biological, may be lack of adequate 
tim e between pregnancies for the m other’s reproductive system  to return to  optim al 
biological functioning; th a t is, the uterine environm ent may be unfavourable (inadequate 
provision of nu trien ts  a n d /o r  mechanical inability to carry pregnancies to full term ) 
(W inikoff, 1983:239). Thus, infants born after a shorter interval are more likely to  be 
prem ature  and are more likely to  have other b irth  abnorm alities, which are obviously 
associated with increased risk of dying. A nother possible mechanism is behavioural. 
C om petition from closely spaced siblings diminishes parental a tten tion  (Winikoff, 
1983:239). A nother recently suggested possible mechanism relates to  disease incidence; 
the likelihood of cross-infection is more between closely-spaced siblings (Pebley and Stuff, 
1987).
W hile there is v irtually  no disagreem ent about the advantage of having a relatively 
longer interval between b irths, however, like too short an interval, too long an interval 
m ight again be associated w ith increased risk of dying, particularly  during infancy (see for 
example, G ray, 1981; Wolfers and Scrimshaw, 1975). As R utstein (1983) argues, the 
effect of a longer than  norm al interval is less clear. On one hand, it allows the m other 
more tim e to prepare (both physically and in child care) for the next child; on the other 
hand, too long an interval may be due to m other’s health problems including higher 
incidence of spontaneous foetal loss or a  desire to term inate the pregnancy. However, it is 
also likely th a t a longer than  normal interval is associated w ith reporting errors. Thus, 
the omission of dead children m ight lead to potential biases in the estim ates (R utstein , 
1983:30-31). However, w ith only three categories of preceding b irth  interval length in 
Table 3.3, it is not possible to know' w hether too long an interval was associated with 
more infant dying in Bangladesh. The issue is examined in detail in C hapter 5.
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3.4 R esu lts o f Logit Linear M odel A nalysis
3.4.1 Effects o f M aternal A ge, B irth  Order, Sex and Y ear of B irth  on Infant 
M orta lity
Based on the m ain effects model, Table 3.6 displays the effects on m ortality  during 
infancy in Bangladesh of m aternal age a t b irth , birth  order, sex and year of b irth  of the 
child. Each param eter estim ate  in the table indicates the logarithm  of odds (hereafter, 
log odds or ju st odds) of dying during infancy due to m em bership of a particu lar category. 
These odds of dying are in relation to the average odds of dying of all infants or to the 
average m ortality  experience of all infants under study. A param eter estim ate of zero 
implies exactly the same odds of dying (or risk of dying) as the average odds of dying (or 
risk of dying) of all the infants included in the model. A param eter estim ate of greater 
th an  zero indicates higher odds (/risk ) of dying associated with being in a particular 
category than  the average or overall m ortality  experience. Similarly, an estim ate of less 
than  zero indicates lower odds (/risk ) of dying due to belonging to a particu lar category 
of a variable than  the average of all infants. Thus, the higher the estim ate on the positive 
side the greater are the odds (/risk ) of dying and the higher the estim ate on the negative 
side the lower are the odds (/risk ) of dying.
One im portan t point to be m entioned here is th a t the ’odds of dying’ and ’the risk 
of dying1 are not the same but they have a sim ilar meaning. The log odds or the odds of 
dying can easily be converted to the risk of dying from their existing relationship, which 
is shown later w ith an example. If the odds of dying are higher, then the risk or the 
probability  of dying is higher as well. On the other hand, if the odds of dying are lower, 
the risk is lower also. Thus, either of these term s can be used as synonym for the other.
The param eter estim ates under the univariate model indicate the effects of various 
categories of the associated variable when the effects of no other variables are statistically  
controlled. The estim ates under the m ultivaria te  model indicate the effects of different 
categories of a variable which are net of the influences of all o ther variables included in
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the model. The likelihood ratio  chi-square value (symbolically, LRX2) along with the 
corresponding probability level (p) indicate the significance or the im portance of a 
particu lar variable associated w ith the m ortality  experience during infancy. The higher 
the value of LRXZ of a variable in relation to its degrees of freedom (df), the higher its 
im portance or influence on the risk of dying.
The estim ate of the overall effect presented a t the bottom  of Table 3.6 is an 
indication of the average infant m ortality  rate  during the period of study and it can be 
transform ed into the probability of dying before reaching exact age one year. Thus, an 
estim ate of -1.843 suggests a ra te  of 137 per thousand exposed infants which is obtained 
from the expression [exp(-1.843)/{l-|-exp(-1.843)}j, which equals 0.137 approxim ately.
The values of LRXZ together w ith the values of p suggest th a t each of the factors, 
m other’s age at b irth , birth  order, sex of the child and b irth  cohort has a significant 
influence on infant m ortality . The sizes of the LRXZ value in the univariate  models in 
relation to sex of the child and b irth  cohort rem ain alm ost the same in the m ultivariate 
model, suggesting th a t each of these factors influence infant m ortality  independently of all 
o ther factors included in the model. Considerable reductions in the size of LRXZ from the 
univariate  case to the m ultivaria te  case appear in relation to  m other’s age and birth 
order. This result is due to the close association of b irth  order of the child with m other’s 
age a t b irth . However, both of these variables still appear to  influence m ortality  in a 
highly significant way. M other’s age a t birth  in this case stands out as the most 
im portan t determ inant of infant m orta lity , followed by the birth  order of the infant.
The individual param eter estim ates can be discussed in two ways: in term s of odds 
of dying and in term s of probability  or risk of dying. Thus, for example, an estim ate of 
0.090 for the male infants in Table 3.6 suggests th a t the odds of dying among the male 
infants are 1.094 [=exp(0.090)| tim es the odds of dying of all the infants. Similarly, an 
estim ate of -0.090 for the females suggests th a t the odds of dying among the female 
infants are 0.914 [=exp(-0.090)| tim es the odds of dying of all the infants included in the
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Table 3-6: Logit linear main effects model of the effects of sex,
year of b irth , m aternal age and birth  order on infant 
m ortality , Bangladesh
Univariate model
Variable
Multivariate model
Parameter LRX2 
estimate P
Parameter LRX2 
estimate P
Sex: 16.95 <0.005 16.75 <0.005
Male **0.090 **0.090
(0.022) (0.022)
Female **-0.090 **-0.090
(0.022) (0.022)
Birth cohort: 10.77 <0.005 10.46 <0.010
1959-63 * *0.109 * *0.109
(0.033) (0.033)
1964-68 -0.055 *-0.061
(0.031) (0.031)
1969-73 -0.054 -0.048
(0.030) (0.029)
Maternal
age (yrs): 143.15 <0.0005 64.35 <0.001<20 **0.359 * *0.374
(0.030) (0.048)
20-29 **-0.177 **-0.119
(0.031) (0.034)
30+ ** -0.182 **-0.255
(0.037) (0.051)
Birth
order: 106.13 <0.0005 27.44 <0.001
1 * *0.372 0.084
(0.039) (0.053)
2-3 0.013 *-0.089
(0.035) (0.038)
4-5 **-0.297 * *-0.161
(0.041) (0.046)
6+ *-0.088 * *0.166
(0.038) (0.054)
Overall effect= -1.843 (0.025)
N=17,388; Model LRX2=79.61; df=63, p=0.077
Notes: * and ** Significantly differ from the average odds of 
dying at the 57, and 1V, levels of significance of the normal 
distribution;
Mother’s age and birth cohort each has 2, birth order has 3 and 
sex has 1 degrees of freedom;
Figures in parentheses axe standard errors.
Source: Subset of BFS data tape
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analysis. Thus, the odds of dying before reaching exact age one year among the male 
infants are 1.19 (1.094/0.914) times the odds or 19 per cent higher than the odds of dying 
among the female children. On the o ther hand, an estim ate of 0.090 suggests th a t the 
probability  or risk of dying before reaching exact age one year is 0.147 among the male 
infants, which is obtained from the expression
[exp(-l.843+0.0 9 0 ) /{ l+ e x p ( - l .843+0.090)}]. Again, an estim ate of -0.090 suggests a risk 
of dying of 0.126 among the female infants, which is obtained from 
[exp(-l. 843-0.090)/{ l-t-exp(-l. 843-0.090)}]. Thus, a male infant experienced 1.17
(0.147/0.126) tim es the risk or a 17 per cent higher risk of dying than  a female infant. 
This differential between male and female m ortality  risks is highly significant in a 
s ta tis tica l sense. This is evident if the estim ates of the two groups are compared along 
w ith their standard  errors. In fact, any pair of estim ates under a particu lar variable can 
be com pared under the assum ption of norm ality for large samples; th a t is, using the 
norm al-test s ta tis tic  for their difference.
The estim ates in the m ultivaria te  model in relation to b irth  cohort show th a t 
infants born during 1959-63 had a significantly higher risk and infants born during 
1964-68 had a significantly lower risk of dying than  the average m ortality  experience of 
all the infants. The 1969-73 b irth  cohort appear to  have a slightly higher risk than  the 
1964-68 b irth  cohort although the difference is not significant. However, infants born 
during 1959-63 appear to have a significantly higher chance of dying when compared to 
the  later two birth  cohorts. This suggested trend in infant m ortality  has already been 
discussed in the preceding section.
No m arked differences are observed in the estim ates in relation to  m other’s age a t 
b irth  from the comparison of the univariate  and the m ultivariate  models. The observed 
negative relationship between m other’s age a t b irth  and the odds of dying appears to  be 
stronger in the m ultivaria te  case. Infants born to the teenage m others had a significantly 
higher risk and infants born to  m others aged 20-29, and 30 or more had significantly 
lower than  average risks of dying. Furtherm ore, a comparison between any two estim ates
of the three groups of infants shows a significant variation in their m ortality  experience. 
Infants born to m others under 20 had about 51 per cent higher risk of dying than those 
infants born to m others aged 20-29. This relative risk is about 71 per cent higher when 
com pared to the group with m others aged 30 or more.
Unlike the case of m aternal age at b irth , m arked differentials are observed in the 
estim ates under the univariate model and the m ultivaria te  model in relation to birth  
order of the child. The estim ates in the univariate  model suggest th a t first born infants 
had the highest m ortality  risk. This higher risk is considerably reduced when the 
influences of the other variables, particularly  when the influence of m other’s age is 
controlled for. However, the risk among the first born infants still appear to be 
significantly higher than  the risks among infants of b irth  orders 2-3 and 4-5. The highest 
m ortality  risk appears for infants of b irth  order 6 or more, the differential w ith the risks 
am ong 2-3 and 4-5 b irth  order infants being even more significant. As in the univariate 
model, the lowest m ortality  risk pertains to the fourth and fifth birth  order infants. 
However, no sta tistica l difference appears between the odds or risks of dying of the 2-3 
b irth  order infants and th a t of the 4-5 birth  order infants. The estim ates suggest th a t 
com pared to  the fourth and fifth birth  order infants, first born infants had about 23 per 
cent higher risk, and the 6th or other higher order infants had about 32 per cent higher 
risk of dying before reaching exact age one year.
The type of the relationship of b irth  order w ith  infant m ortality  observed in Table 
3.6 disagrees w ith studies in other developing countries, which show th a t the risk of dying 
during infancy increases with b irth  order (G ubhaju, 1984; 1985a; Hull and G ubhaju, 1986; 
T russed and Ham merslough, 1983; Kim, 1986). However, the finding here tends to agree 
w ith o ther studies in Bangladesh. In a  com parative study of the W orld Fertility  Survey 
d a ta , Hobcraft et al (1985:378) observed the lowest m ortality  risk during the neonatal 
period was among the fourth to sixth birth  order infants in Bangladesh. W ith the M atlab 
DSS d a ta , which are of higher quality than the BFS da ta , Swenson (1981) observed the 
lowest neonatal deaths among the fourth and fifth pregnancy order infants when the rates
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T ab le  3-7: Percentage distribution of all births born during 1959-
1973 by birth  order and m aternal age a t b irth , 
Bangladesh
Maternal age 
at birth 
(years)
1
Birth Order 
2-3 4-5 6+
<20 87.9 47.8 6.6 0.2
20-29 11.6 49.1 76.7 38.0
30+ 0.5 3.1 16.7 61.8
Total 100.0 100.0 100.0 100.0
N 3,207 5,472 4,180 4,362
Source: Subset of BFS data tape
were adjusted for the influence of m aternal age a t birth . However, the relation was not 
clear for m ortality  during the post-neonatal period (Swenson, 1981:305).
The reasons for the results observed in relation to b irth  order rem ain unknown. 
Some possible explanations, however, can be discussed here. It can be seen in Table 3.7, 
of all the fourth and fifth b irth  order infants, about 77 per cent were born to m others in 
their 20s, the optim um  ages for child bearing according to the literatu re . Thus, one could 
argue m other’s age m ight have played the m ajor role in the observed lowest risk among 
the fourth and fifth b irth  order infants. However, it should be recalled th a t the relation 
between birth  order and infant m ortality  risk observed in Table 3.6 has appeared when 
the influence of m other’s age a t b irth  has been controlled; thus, m other’s age is less likely 
to  be the possible explanation. Evidence shows th a t b irth  weight is the prime factor th a t 
explains m ortality  during both the neonatal as well as post-neonatal periods (Shah and 
Abbey, 1971). It has been observed in the United Kingdom th a t the proportions of low 
b irth  weight babies were higher a t the extrem e parities and lower a t the interm ediate 
parities; the proportions were also higher a t the extreme m aternal ages (Peckham  et al, 
1982:432). However, it is not known w hether low birth  wreight babies are more frequent 
a t the extrem e parities when control is introduced for m aternal age a t birth . If th a t is the
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case, b irth  weight associated with parity  could explain the results appearing in 
Bangladesh.
3.4.2 E ffects o f M aternal A ge, B irth  Order and Sex on Child M orta lity
The estim ates for the effects of m other's age, birth  order and sex on child m ortality  
between ages one and five years are presented in Table 3.8. Both univariate  and 
m ultivaria te  models show th a t the influence of b irth  cohort on child m ortality  was 
practically absent ;LRX2 due to birth  cohort is less than  0.5, d f= T . Thus, year of birth  
has been discarded in the analysis of child m ortality .
As in infant m orta lity , sex of the child appears as a significant factor influencing 
m ortality  between ages one and five years. It appears from the table th a t male children 
experienced a significantly lower risk and female children a significantly higher risk than  
the average m ortality  risk of all the exposed children. A female child appears to have a 
15 per cent higher risk of dying than a male child.
The influence of m other’s age a t birth  on child m ortality  appears to  be more 
pronounced in the m ultivaria te  model than  in the univariate  model. This is apparen t from 
the changes in the size of LRX2 and the estim ates between the two models. As in the case 
of infant m ortality , a negative relation is observed between m other’s age and child 
m ortality  between ages one and five years. The estim ates suggest th a t children of the 
teenage m others (<20 years) had about twice the risk of dying than  the children of 
m others aged 30 or more, and also had about 32 per cent higher risk than  children of 
m others aged 20-29. One can see from the estim ates these relative risks are obviously 
higher than  would be the case with the univariate  model estim ates. This reinforces the 
im portance of m aternal age as a determ inant of child m ortality  between ages one and five 
years. It is likely th a t ap a rt from the physiological im m aturity  which inhibits production 
of healthy babies, teenage m others are also disadvantaged in child rearing; probably, the 
social and economic environm ent of young m others gives them  less opportunity  to  
exercise competence in child rearing.
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Table 3-8: Logit linear main effects model of the effects of sex,
m aternal age a t birth  and b irth  order of the child 
on child m ortality , Bangladesh
Univariate
Variable
model Multivariate model
Parameter
estimate
LRX2 P Parameter LUX2 p
estimate
Sex: 4.17 <0.05 4.53 <0.05
Male *-0.078 *-0.081
(0.038) (0.038)
Female *0.078 0.081
(0.038) *(0.038)
Maternal
age (yrs) : 14.24 <0.005 20.95 <0.001
<20 **0.163 **0.344
(0.056) (0.081)
20-29 0.085 0.034
(0.053) (0.058)
30+ **-0.248 **-0.378
(0.069) (0.088)
Birth
order: 4.60 >0.10 11.39 <0.010
1 -0.034 **-0.276
(0.076) (0.096)
2-3 0.027 -0.080
(0.061) (0.066)
4-5 0.116 * *0.194
(0.064) (0.072)
6+ -0.109 0.162
(0.071) (0.092)
Overall effect -2.473 (0.044)
N=8,936; Model LRJt2=11.78; df=17, p=0.813
Notes: * and ** Significantly differ from the average odds of 
dying at the 57% and 1% levels of significance of the normal 
distribution;
Sex has 1, mother’s age has 2 and birth order has 3 degrees 
of freedom;
Figures in parentheses are standard errors;
The analysis is based on the cohort born during 1959-68.
Source:Subset of BFS data tape
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As it appears from the univariate model, b irth  order of the child has no influence on 
child m ortality  but it appears to play a significant role when analysed in the m ultivariate 
context. This shift in its role occurs when controls are introduced for m other's age at 
b irth . The estim ates showr th a t the risk of dying is the lowest among first born children; 
the risk increases consistently up to children of b irth  orders 4-5 but thereafter a  decrease 
is observed among the sixth and other higher order children. However, no significant 
difference appears in the estim ates of the last two groups of children; th a t is, those of 
b irth  orders 4-5, and of birth  order 6 or more. F irst born children appear to have about 
1.5 tim es lower risk, and second and th ird  children about 1.3 times lower risk when 
com pared to the m ortality  risk among 4-5 birth  order children.
The increase in m ortality  risk w ith b irth  order of the child observed in Table 3.8 is 
quite expected. Although first born children are more likely to be born to  teenage 
m others, they are also more likely to  be welcomed into the family and as such they are 
expected to get more a tten tion  in term s of food and care. Probably, once a child born to 
a  teenage m other passes its infancy, the period during which it is more vulnerable to 
m ortality  risk associated w ith its lower m aternal age, it is more likely to enjoy better 
survival prospects. Being the first born baby in the family, it is unlikely to face any 
im m ediate com petition for food and care from its next sib ling(/s). As the size of the 
family increases, the com petition gets harder and thus the risk of dying in the childhood 
period increases with birth  order of the child.
3.4 .3  Effects o f Preced ing B irth  In terval on Infant M orta lity
Table 3.9 presents the effects of sex, b irth  year and all three demographic 
determ inants, th a t is, m aternal age a t b irth , b irth  order and the length of the preceding 
b irth  in terval, on the m ortality  risk during infancy. The birth  interval in this case refers 
to  the in terval between the birth  of the preceding child and the b irth  of the index child. 
Thus, the  analysis excludes first born infants. As shown in Table 3.6, the male infants 
appear to  have a significantly higher risk and the female infants a significantly lower risk 
of dying. The difference between the male and female m ortality  risks still remains
82
significant and the sex of the child still appears as a significant factor influencing infant 
m ortality . The estim ates in relation to the b irth  cohort suggest the same trend as in 
Table 3.6; the m ortality  risk is higher among the cohort born during 1959-63 and again 
higher for the 1969-73 birth  cohort. The influence of the b irth  cohort appears to be 
sta tistically  absent in the univariate analysis bu t it appears as a significant factor in the 
m ultivaria te  analysis.
The univariate  analysis suggests m o th e rs  age a t b irth  as one of the prime factors of 
m ortality  during infancy but its influence disappears in the m ultivariate  analysis as
A
revealed in the LRX“4 value. Furtherm ore, no sta tistically  significant differences appear 
between the pairs of estim ates for the infants born to the three groups of m others. Note 
th a t these results appear when the first born infants (which are usually born to  teenage 
m others and are subject to higher-than-the-average m ortality  risks) are excluded and the 
length of the preceding birth  interval is added to  the analysis. The exclusion of first 
b irths has obviously curtailed to  some extent the effect of m aternal age. Thus, the result 
th a t m aternal age no longer exerts a significant im pact on m ortality  during infancy 
among children of second and other higher order b irths once the influence of the preceding 
b irth  interval is controlled for suggests th a t the apparent role of m other’s age can be 
ascribed to the preceding birth  interval length. The reason is th a t shorter b irth  intervals 
are more frequent among the teenage m others, so infants of teenage m others apparently 
have a higher risk of dying. An epidemiological study shows th a t low b irth  weight babies 
(<2.5 kilograms) which have a higher m ortality  risk are associated w ith shorter prior 
b irth  intervals (Peckham  et al, 1982:432). The disappearance of the im pact of m aternal 
age on the m ortality  risk of second or other higher birth  order infants with the 
introduction of control for preceding b irth  interval as observed here has also been 
observed by G ubhaju (1984) in Nepal.
When the influence of the preceding birth  interval is statistically  controlled, b irth  
order, unlike m aternal age, still appears to exert a significant im pact on infant m ortality . 
As in Table 3.6, the lowest m ortality  risk pertains to infants of b irth  orders 4-5.
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Table 3-9: Logit linear main effects model of the effects of sex,
year of birth, maternal age, birth order and preceding 
birth interval on infant mortality, Bangladesh
Variable
Univariate model Multivariate model
9Parameter LRX p
estimate
Parameter LRX2
estimate P
Sex: 6.42 <0.025 5.02 =0.025
Male *0.063 *0.058
(0.025) (0.026)
Female *-0.063 *-0.058
(0.025) (0.022)
Birth cohort: 4.74 >0.050 8.55 <0.025
1959-63 0.074 **0.105
(0.038) (0.040)
1964-68 *-0.070 **-0.097
(0.035) (0.037)
1969-73 -0.004 -0.008
(0.034) (0.035)
Maternal
age (yrs) l 55.63 <0.001 4.93 >0.050
<20 **0.291 0.061
(0.038) (0.040)
20-29 * *-0.146 *-0.079
(0.031) (0.037)
30+ **-0.145 0.018
(0.040) (0.056)
Birth
order: 25.35 <0.001 14.25 <0.005
2-3 **0.137 **0.137
(0.034) (0.047)
4-5 **-0.174 **-0.138
(0.038) (0.042)
6+ 0.037 0.001
(0.037) (0.049)
Preceding birth
interval (months): 424.30 <0.0001 381.89 <0.0001
<19 * *0.788 **0.778
(0.038) (0.039)
19-36 **-0.116 * *-0.106
(0.036) (0.036)
37+ **-0.672 **-0.672
(0.048) (0.050)
Overall effect= -1.973 (0.032)
N=14,109; Model LRX2=173.82; df=139, p=0.024
Notes: * and ** Significantly differ from the average odds of 
dying at the 5% and 1% levels of significance of the normal 
distribution; Sex and birth cohort each has 1, mother’s age, 
birth order and birth interval each has 2 degrees of freedom; 
Figures in parentheses are standard errors.
Source:Subset of BFS data tape
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Furtherm ore, when com pared, the difference between any pair of the estim ates in relation 
to the b irth  order appears to  be statistically  significant. The risk of dying among the 2-3 
birth  order infants is about 27 per cent higher and among the sixth or higher order births 
it is about 13 per cent higher if compared to the risk among the lowest m ortality  group of 
b irth  orders 4-5. It thus seems from the results here th a t in Bangladesh where a woman 
on average has seven b irths in her entire reproductive life (the to ta l fertility ra te  in 
Bangladesh during the 1960s and the 1970s was about seven per wom an), the risks 
associated w ith bearing too m any children cannot be ignored even after controlling for the 
effect of preceding birth  interval, which exerts the m ost profound influence on the 
survival of infants of second and other higher order births.
As evident from the size of LRX2 in Table 3.9, the length of the preceding birth  
interval is the  prime factor th a t determ ines m ortality  during infancy. In fact, it is such a 
crucial factor th a t the estim ates associated with various lengths of the interval rem ain 
unchanged w hether or not the influences of m other’s age a t b irth , b irth  order or the other 
factors are controlled for. The estim ates show th a t infants born w ithin one-and-a-half 
years of the preceding child had a considerably higher risk of dying, and infants born 
between one-and-a-half and three years of the preceding b irth  and also those born more 
than  three years after the preceding birth  had considerably lower risks of dying com pared 
to  the average m ortality  risk of all the infants. It is suggested by the estim ates th a t an 
infant born w ithin 18 m onths of its preceding sibling had about 3.5 times the risk of dying 
of an infant born after three years’ interval; an infant born w ith an interval between one- 
and-a-half years and three years’ had about 1.7 tim es the risk of dying of a.n infant w ith 
more than  three years b irth  interval. Such higher differentials are also suggested by the
estim ates under the univariate  model.
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3,4.4 Effects o f P reced ing B irth  In terval on Child M ortality
Table 3.10 displays the effects of preceding birth  interval along with the effects of 
m aternal age, b irth  order and sex of the child on m ortality  between ages one and five 
years. It has been m entioned before th a t no differential has been observed in the child 
m ortality  risks of the two birth  cohorts of 1959-63 and of 1964-68; so, b irth  year has been 
excluded here also.
As in Table 3.8, male children have a higher m ortality  risk than  female children. 
The difference between the risks of the two groups of children is statistically  significant 
bu t sex as a factor fails to influence child m ortality  significantly. The same is the case 
with m aternal age a t b irth  and b irth  order of the child. In the univariate model, m other’s 
age stands out as a significant factor but its im portance disappears in the m ultivariate 
model. B irth order does not appear to  have any significant influences in either the 
univariate  or the m ultivaria te  model.
Thus, the length of the preceding b irth  interval is left as the only factor th a t 
determ ines child m ortality  between ages one and five years. As in the case of infant 
m orta lity , no differences are observed in the individual param eter estim ates in the 
univariate  case to  the m ultivaria te  case. Children born w ithin one-and-a-half years of the 
preceding b irth , and those born between one-and-a-half years and three years of the 
preceding birth  appear to  have experienced significantly higher chances of dying than  the 
average m ortality  risk of all children. On the other hand, those children born more than 
three years after the preceding birth  had a significantly lower risk of dying. The 
estim ates suggest th a t the most disadvantaged group (with an interval of 18 m onths or 
less) had about 3.5 tim es higher risk of dying compared with the most advantaged group 
(with an interval of more than  three years) of children. Children born between one-and- 
a-half and three years of the preceding b irth  had about 2.4 tim es higher risk of dying 
before reaching age five years than  children of the most advantaged group.
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Table 3-10: Logit linear main effects model of the effects of sex,
m aternal age, b irth  order, and preceding 
birth  interval on child m ortality , Bangladesh
Univariate
Variable
model Multivariate model
Parameter
estimate
LRX2 p Parameter
estimate
LRX2 P
Sex:
Male -0.062
(0.042)
Female 0.062
(0.042)
2.21 >0.05
-0.070
(0.042)
0.070
(0.042)
2.71 >0.05
Maternal
age (yrs):
<20 0.197
(0.068)
20-29 0.081
(0.057)
30+ -0.278
(0.072)
15.93 <0.005
0.026
(0.091)
0.087
(0.061)
-0.113
(0.094)
2.65 >0.10
Birth order:
2-3 0.016
(0.057) 
4-5 0.104
(0.059)
6+ -0.120
(0.064)
4.29 >0.10
0.003
(0.075)
0.104
(0.063)
-0.107
(0.081)
3.10 >0.10
Preceding
birth interval:
<19 **0.589
(0.068)
19-36 **0.165
(0.059) 
37+ **-0.754
(0.081)
110.19 <0.0001
* *0.589 
(0.070)
* *0.165 
(0.059)
**-0.754
(0.084)
99.56 <0.0001
Overall effect -2.496 (0.055)
N=7,316; Model LRX2=50.58; df=42, p=0.171
Notes: ** Significantly differs from the average odds of dying 
at the 17, level of significance of the normal distribution; 
Mother’s age, birth order and preceding birth interval each of 
them has 2 and sex has 1 degrees of freedom;
Figures in parentheses are standard errors;
The analysis is based on the cohort born during 1959-68.
Source: Subset of BFS data tape
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3 .4 .5  In ter a c tio n  E ffects
As women of older ages are more likely to have higher order births and also, as 
longer b irth  intervals are usually associated with higher order births, it is plausible to 
assume th a t some or all of the three proxim ate determ inants, th a t is, m other’s age, b irth  
order and the length of the preceding b irth  interval, m ight influence infant and child 
m ortality  interactively. It is note w orthy th a t in a sim ilar type of analysis of early age 
m ortality  based on WFS d a ta  from Sri Lanka, Trussed and Hammerslough (1983) tried a 
num ber of loglinear models including two and even three factor interactions. Their 
analyses suggest th a t the main effects model should be preferred on the grounds of 
parsim ony and demographic im portance, even if some higher order interactions are found 
to  be sta tistically  significant. Higher order interactions, if they exist, are difficult to 
in terp re t and they may not possess any real im plications from the demographic point of 
view (Trussed and Hammerslough, 1983:11). In another study of W FS d a ta  from the 
Philippines, Indonesia and Pakistan , M artin  et al (1983) also observed th a t m ost of the 
in teraction effect estim ates were not significantly different from zero, and many of those 
found significant were quantita tively  small or difficult to  in terpret. Bearing their 
observations in mind, the existence and im portance of certain two-factor in teractions 
have been tested here. These include the interactions between m other’s age and birth  
order, between m other’s age and preceding birth interval, and between birth  order and 
preceding b irth  interval.
To assess the im portance of a particu lar interaction term , a model has been fitted  
by taking th a t interaction term  as an additional term  to the corresponding m ain effects 
model. The difference between the LRX2 values in the main effects model and the model 
which includes one interaction term  gives the size of the LRX^ for th a t in teraction. This 
difference is d istribu ted  as Pearson’s chi-square w ith degrees of freedom equal to  the 
difference of degrees of freedom of the two models. Thus, the reference model for 
m ortality  during infancy is the main effects model in Table 3.9 and for m ortality  between 
ages one and five years, it is the main effects model in Table 3.10. The LRX" value for
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each of the above mentioned interactions together with significance level (p) have been 
presented in Table 3.11.
Table 3-11: Likelihood ratio  chi-square and corresponding probability
level, p, for certain two-factor interactions on infant 
m ortality  risk and on child m ortality  risk between ages 
one and five years, Bangladesh
Two-factor
interaction
Degrees Infant Mortality Child Mortality
freedom
(df) LRX2 p LRX2 P
Maternal age 
by birth order: 4 a7.24 >0.10 bl. 38 >0.10
Maternal age 
by preceding 
birth interval: 4 a0 .68 >0.10 b4.58 >0.10
Birth order 
by preceding 
birth interval: 4 a3.29 >0.10 b2.21 >0.10
N= 14,109 N= 7,316
Maternal age 
by birth order: 6 c12.89 <0.05 d4 .80 >0.10
N= 17,388 N= 8,936
Notes: aReference model is the main effects model in Table 3.9
bReference model is the main effects model in Table 3.10
cReference model is the main effects model in Table 3.6
Reference model is the main effects model in Table 3.8
Source: Subset of BFS data tape
It can be seen from the table th a t none of the factors in teracts significantly on 
m ortality  during infancy as well as on m ortality  between ages one and five years. 
However, as shown a t the bottom  of Table 3.11, addition of the interaction between 
m o ther’s age and birth  order to the main effects model in Table 3.6 (the model which 
includes first b irths but does not consider the length of the preceding birth  in terval) 
shows the presence of a significant in teraction of m other’s age w ith birth  order on 
m ortality  during infancy; bu t, it has been found th a t the individual param eter estim ates
Table 3-12: Joint influences of m o th e rs  age at birth and birth
order of the child on infant mortality, Bangladesh
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Multivaxiate Analysis
Parameter
estimate
Standard LRX2
error
df P
Maternal age 
k birth order: 177.79 9 <0.001
<20
1 **0.458 0.056
2-3 **0.239 0.059
4-5 **0.369 0.140
20-29
1 -0.166 0. 152
2-3 **-0.215 0.065
4-5 **-0.302 0.063
6+ 0.055 0.072
30+
2-3 0.188 0.194
4-5 **-0.512 0.125
6+ -0.114 0.063
Overall effect -1.829 0.037
N=17,364; Model LHX2= 62.98, df = 47, p= 0.060;
Notes: The estimates axe net of the effects of the sex and 
birth year of the child;
** Significantly differs from the average odds of 
dying at the 1% level of significance of the normal 
distribution.
Source: Subset of BFS data tape
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fail to converge in such a model. To overcome such a problem  of non-convergence of the 
estim ates, as it has been observed in the d a ta  th a t there were few sixth or higher order 
births among m others under 20 and also few first births among m others aged 30 or more, 
a model has been fitted  by ignoring those births. The resulting estim ates from the model 
which considers m o ther’s age and birth  order as a jo in t variable are presented in Table 
3.12.
Some additional inform ation emerges from the estim ates in Table 3.12. Irrespective 
of b irth  order, infants born to m others under 20 had significantly higher chances of dying 
than  the average risk of all infants. The first born infants of teenage m others had the 
highest risk of dying; m ortality  risk among the first babies of m others in their 20s is 
considerably lower th an  th a t  among the first babies of teenage m others. The risk of 
dying am ong the second and the th ird  birth  order infants is higher for infants of m others 
under age 20, lower for the infants of m others aged 20-29 and again higher for the infants 
of m others aged 30 and above. The th ird  result, th a t is, the higher risk among the 2-3 
b irth  order infants of m others in their 30s or above is notew orthy. Since child bearing in 
Bangladesh s ta rts  a t a very early age and since the average interval between b irths is 
around two and a half years (see Chen et al, 1974), having the second or the third b irth  in 
the la ter half of the reproductive period could be associated w ith m other’s health or other 
reproductive problems.
It has been observed in Table 3.3 th a t the lowest risk of dying pertains to infants of 
b irth  orders 4-5. Such a result also appears in Table 3.12 but not for the infants of 
teenage m others; the fourth  and the fifth b irth  order infants of teen age m others appear 
to have a higher risk th an  the second and th ird  birth  order infants. Again, it is seen from 
the estim ates th a t the risk of dying among the fourth and fifth b irth  order infants of 
m others aged 30 or m ore is lower than  th a t of the same group born to m others aged 
20-29. Such a result also appears for the infants of birth  order six or more. These results 
are likely to  be related to  b irth  interval. For any given b irth  order, the preceding birth  
interval length of infants born to m others aged 30 or more is likely to be longer than  th a t
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of those born to  m others in their 20s, thus allowing better biological conditions for the 
infants of the former group of m others than  the la tte r group.
However, as before, a higher risk of an infant dying appears at the extreme birth 
orders. This is true for infants of m others of all ages, for which no definitive explanation 
can be suggested.
3.4 .6  Influence o f Subsequent B irth  Interval
The estim ation of the  influence of the subsequent or following birth  interval on 
m ortality  of the older (index) child of a pair of siblings presents a methodological 
problem . Though arrival of the next child or its conception is likely to  influence the 
survival of the index child, death  of the index child in the early m onths of life is also 
likely to  lead to  an earlier conception of the next child, thus affecting the length of the 
subsequent b irth  in terval. It has been suggested th a t this problem  of reverse causality, 
th a t is, the effect of early death  on the length of the subsequent b irth  interval can be 
overcome by identifying th a t  group of children who were alive a t the tim e of early 
conception of the next sibling and then contrasting their subsequent survival with th a t of 
the children whose next sibling was conceived after a longer interval (Cleland and Sathar, 
1984:414). This distinction is not feasible for the whole period of infancy, since it is 
unlikely th a t another conception occurs soon after the birth of the index child. Thus, the 
analysis here has been confined only to  child m ortality  between ages one and five years. 
However, analysis in relation to the subsequent b irth  interval has been extended to the 
o ther early m onths of infancy excepting the neonatal period in C hapter 6 of this thesis 
based on a restricted sample.
The distribu tion  of the deaths, exposed num ber of children and m ortality  rates by 
the length of the subsequent b irth  interval are presented in Table 3.13. Following the 
approach of Cleland and S athar (1984), the shortest interval includes those children who 
were alive a t the conception of the next child. The date  of conception has been 
approxim ated by sub trac ting  a period of nine m onths from the date of birth  of the
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T ab le 3-13: Child m ortality rate  per 1000 exposed children by
length of the subsequent birth  interval, 
Bangladesh
Variable Number of 
deaths
(1)
Number of exposed 
children
(2)
Rate/1000 
exposed 
children 
(3)=(l)/(2)
Subsequent birth 
interval(months):
<19a 178 1,132 157
19-36 297 3,724 80
37+ 120 1,817 66
Notes: aConsiders the cases where the index child was alive at 
the conception of the subsequent child;
The analysis excludes the first and the last born 
children;
The analysis considers the cohort born during 1959-68.
Source: Subset of BFS data tape
subsequent child. The results in Table 3.13 show th a t the m ortality  risk decreases with 
the subsequent b irth  interval length. A child followed by another birth  w ithin one-and-a- 
half years had more than  twice the m ortality  risk of a child followed by ano ther b irth  
three years after its b irth : 157 as against 66. Also, a child followed by ano ther child 
between one-and-a-half and three years of its b irth  had about half the risk of dying of a 
child in the shortest in terval group: 80 as against 157.
The observation of lower m ortality  w ith the length of the subsequent b irth  interval 
also appears when controls are introduced for the length of the preceding b irth  interval. 
This is evident from the results in Table 3.14. For each preceding b irth  in terval length, 
the child m ortality  ra te  decreases with length of the subsequent b irth  interval. Similarly, 
for each subsequent in terval length, the m ortality  ra te  decreases wdth the length of the 
preceding b irth  interval. W hat these results prim arily suggest is th a t the influences of 
the preceding birth  in terval and of the subsequent birth  interval are independent of each 
other; each of the b irth  in tervals influences m ortality  in its own way.
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Table 3-14: Child m ortality by the length of preceding and subsequent
birth intervals, Bangladesh
Preceding birth 
interval(months)
Subsequent birth interval(months)
<19a 19-36 37+ All
<19 256 99 93 139
(343) (668) (279) (1,290)
19-36 137 89 78 94
(568) (2,094) (873) (3,335)
37+ 50 45 35 42
(218) (953) (652) (1,823)
All 157 79 65 88
(1,129) (3,715) (1,804) (6,648)
Notes: aConsiders the cases where the index child was alive 
at the conception of the subsequent child;
The analysis excludes the first and the last born 
children;
Figures in parentheses are the exposed number of 
children;
The analysis considers the cohort born during 1959-68. 
Source: Subset of BFS data tape
Since the influences of both the preceding and the subsequent birth  intervals appear 
to be independent, for m ultivariate  analysis a main effects model has been fitted by 
taking subsequent b irth  interval as an additional factor along with the preceding birth  
in terval, m other’s age, birth order and sex of the child. The estim ates in relation to birth  
spacing only are presented in Table 3.15. Some attenuations are observed in the 
estim ates from the univariate to  the m ultivariate  model. The LRX^ values suggest th a t 
the length of the preceding birth  interval is the prime factor influencing m ortality  
between ages one and five years followed by the length of the subsequent interval. This 
result is also evident from the size of the param eter estim ates of the two variables. The 
estim ates in the m ultivariate  model suggest th a t children w ith the shortest subsequent 
in terval (<19 m onths) had as much as twice the risk of dying before age five years as the 
children w ith the longest subsequent interval (37-}- m onths). This relative risk is three 
tim es when the estim ates in relation to the preceding birth  interval are compared.
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Table 3-15: Logit linear main effects model of the effects of
the preceding and subsequent birth  intervals on child 
m ortality , Bangladesh
Variable
Univariate model Multivariate model
Parameter
estimate
LRX2 9p Parameter LRX p
estimate
Preceding
birth
interval
(months): 96.22 <0.0001 73.62 <0.0001
<19 **0.582 * * 0.525
(0.068) (0.072)
19-36 *0.134 *0.149
(0.061) (0.061)
37+ **-0.716 **-0.674)
(0.084) (0.087)
Subsequent
birth
interval
(months): 71.76 <0.0001 50.79 <0.0001
<19 **0.582 **0.498
(0.066) (0.068)
19-36 **-0.189 **-0.181
(0.058) (0.059)
37+ **-0.393 **-0.317
(0.071) (0.073)
Overall effect -2.395 (0.060)
N= 6,645; Model LRX2=162.06; df=137, p=0.071
Notes: The estimates are net of the effects of sex, mother’s 
age and birth order;
* and ** Significantly differ from the average odds of 
dying at the 5% and 1% levels of significance of the 
normal distribution;
aConsiders the cases where the the index child 
was alive at the conception of the subsequent child; 
Each factor has 2 degrees of freedom;
Figures in parentheses are standard errors;
The analysis considers the cohort born during 1959-68.
Source: Subset of BFS data tape
Not only do the preceding and the subsequent intervals influence child m ortality  
independently, but they also act interactively. A ddition of the interaction term  between 
these variables to  the model in Table 3.15 results in a LRX^ value of 12.01 which is quite 
significant (df=4, p<0.025). The estim ates based on the model which combines both the
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Table 3-16: Joint influences of the preceding and the subsequent
birth  intervals on child m ortality , Bangladesh
Multivariate Analysis
Parameter Standard LUX2 df p
estimate error
Preceding and 
subsequent birth
intervals(months): 153.09 8 <0.0001
<19
<19a **1.325 0.125
19-36 0.177 0.130
37+ 0.157 0. 190
19-36
<19a **0.544 0.122
19-36 0.060 0.089
37+ -0.088 0. 126
37+
<19a *-0.558 0.279
19-36 **-0.676 0. 151
37 + **-0.941 0. 198
Overall effect -2.440 0.064
N= 6,645; Model LRX2= 150.05, df= 133, p= 0.148.
Notes: The estimates are net of the effects of sex, mother’s 
age and birth order;
aConsiders the cases where the index child was 
alive at the conception of the subsequent child;
* and ** Significantly differ from the average odds of 
dying at the 5% and 17, levels of significance of the 
normal distribution;
The analysis considers the cohort born during 1959-68. 
Source: Subset of BFS data tape
preceding and the subsequent birth  intervals into a  single variable are given in Table 
3.16. It is clear from the estim ates th a t the most disadvantaged group is the children 
with both the preceding and subsequent intervals less than  or equal to  18 m onths. If 
com pared to  the experience of the most advantaged group, th a t is, to  children w ith both 
intervals more than  three years, the disadvantaged group experienced a risk which is 7.5
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tim es as high. Even if compared to the group of children with both the intervals of 
in term ediate length (one-and-a-half to three years), the risk of dying between ages one 
and five years is about three tim es higher among the the same disadvantaged group. The 
estim ates in the table further suggest a significant difference between the m ortality 
experience of the  shortest b irth  interval group and th a t of the group with any other 
com bination of b irth  intervals.
3.5  F u r th er  D isc u ss io n  o f th e  R e su lts
From  the results presented in the present chapter, a few selected points are 
discussed further.
The m ultivaria te  analysis shows th a t both infant and child m ortality  risks decrease 
w ith m other’s age a t birth  (Table 3.6 and Table 3.8). This finding agrees w ith studies in 
o ther developing countries based on the same analytical technique (G ubhaju, 1984; Hull 
and G ubhaju , 1986; Kim, 1986). However, while a detailed exam ination of infant 
m orta lity  with m other’s age w ithout controlling for any other factors shows a 
substan tia lly  higher num ber of infant deaths among m others under age 20 (Table 3.4), 
con trasting  to some other studies in Bangladesh as well as in other developing countries 
(see for example, Swenson, 1981; Islam et al, 1982; Ayeni and O duntan, 1978; Frenzen 
and Hogan, 1982), it fails to  show a higher death ra te  among infants of m others in their 
late  reproductive years (35+). E lim inating the influence of any declining trend in 
m orta lity , and on the assum ption th a t the reported events closer to  the survey date are 
fairly accurate, even if the analysis is restricted to the last b irth  cohort of 1989-73, a 
higher infant m ortality  ra te  among children of m others aged 35 and above than  those of 
m others in their 20s and early 30s does not appear. The infant m ortality  rate  among 
m others aged 20 and upward is about the same for the last cohort (Table 3.5). Thus, 
d a ta  quality  does not seem to be associated with the observed result.
A nother discrepancy th a t  appears is the results in relation to b irth  order and infant
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m ortality . Unlike many studies previously conducted (G ubhaju, 1984; 1985a; Hull and 
G ubhaju, 1986; Kim, 1986; Trussed and Hammerslough, 1983), infant m ortality  risk does 
not increase with b irth  order of the child when controlled for the influence of m other’s age 
a t b irth . The analysis in the m ultivariate  context shows th a t infant m ortality  risk is 
higher a t the extrem e birth  orders; the risk is a t  a minimum at birth  orders 4-5 with an 
insignificant difference from the m ortality  experience of 2-3 b irth  order infants but with a 
significant difference from the first born infants (Table 3.6). This result is quite surprising 
if one assumes the accum ulation of m other’s health depletion w ith each additional b irth .
The length of the preceding b irth  interval has been observed as the most im portant 
determ inan t of both infant and child m ortality . In fact, its influence remained unchanged 
in the presence of control for the effects of m other’s age and birth  order (Table 3.9 and 
Table 3.10). However, once b irth  interval was controlled for, the apparent significant 
influence of m aternal age on infant m ortality  disappeared but b irth  order still appeared to 
play a significant role. Thus, while the influence of m other’s age on m ortality  during 
infancy (among the second and other higher order births) appears to be a ttribu tab le  to 
b irth  spacing, unlike the results of Hobcraft et al (1985) the influence of birth order 
cannot be a ttrib u ted  to the birth  spacing. This la tte r result, th a t is, the significant 
im pact of b irth  order when controlled for the preceding birth  interval length, is probably 
related to the high fertility or family size in Bangladesh. The results here lie between two 
studies- Hobcraft et al (1985) based on the W FS da ta  and Pebley and Stupp (1987) based 
on d a ta  from G uatem ala. Hobcraft et a l’s study suggests th a t the apparent influences of 
m other’s age and b irth  order disappear or become quite weak when controlled for the 
effects of b irth  spacing; Pebley and Stupp found th a t the effects of m other’s age and birth  
order could not be explained by the b irth  spacing effects.
The analysis of m ortality  between ages one and five years in relation to the 
subsequent b irth  interval established subsequent birth interval as the second most 
im portan t determ inant of child m ortality  following the length of the preceding birth  
in terval. This agrees with another W FS com parative study showing th a t the rapid
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preceding births have more impact on the survival of the index child than rapid 
subsequent b irths (Hobcraft et al, 1983).
The influences of both the preceding and the subsequent intervals on child m ortality 
appeared to  be independent but they also had an in teractive influence. Children with 
preceding and subsequent birth  intervals of one-and-a-half years or less had an 
enorm ously higher risk of dying than any other group of children. While m aternal
depletion and com petition between siblings have often been described as the mechanisms 
for the influence of closely spaced preceding b irth , the most frequently cited hypothesis 
for the adverse influence of rapid subsequent b irth  is the curtailm ent of breastfeeding 
duration  for the index child which increases its m ortality  risk. Another hypothesis relates 
to  m other’s health; a m other w ith a rapid pregnancy or b irth  may be too weak to give 
proper a tten tion  to the child in question. W hile there is no scope for testing the second 
hypothesis with the present d a ta  set, the first hypothesis can be investigated with the 
lim ited num ber of cases for which breastfeeding inform ation is available. This is carried 
out in C hapter 6.
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C H A P T E R  4
SOCIAL FA C T O R S, P R O X IM A T E  D E T E R M IN A N T S ,  
A N D  IN F A N T  A N D  CHILD M O RTALITY
4.1 In troduction
Several social factors have often been identified in the literature in relation to infant 
and child m ortality  differences in the developing countries. Among those of central 
im portance are parental educational a tta inm en t, particularly  th a t of the m other, and 
rural or urban place of p aren ts’ residence. Since direct inform ation on household 
economic sta tus in the developing countries is either not readily available or not reliable, 
fa th e r’s education (which is often related to his occupation and thus to  his income) has 
often been treated  as a proxy for the economic s ta tu s  of the family to which a child 
belongs. Though m other’s education is likely to  be related to fa ther’s education, it is 
increasingly felt among dem ographers th a t m other’s educational a tta inm en t stands as a 
proxy for her behaviour, a ttitu d e  tow ards and knowledge of child health and child care. 
Again, in the absence of inform ation on health provisions, place of residence (ru ra l/u rban) 
has also been regarded as a proxy for regional inequalities in health facilities.
Studies in Bangladesh as wrell in other developing countries show th a t children of 
uneducated parents are more likely to die than children of educated parents (see for 
exam ple, D’Souza et al, 1982; Caldwell, 1979; Hobcraft et al, 1984; Cochrane et al, 1980). 
Though both paternal education and m aternal education are likely to  influence child 
survival independently or even interactively, it has emerged from num erous studies th a t 
the im pact of m other’s education on child m ortality  is much greater than  the impact of 
fa th e r’s education (Caldwell, 1979; Caldwell and M cDonald, 1981; Farah  and Preston,
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1982; M artin  et al, 1983; M itra, 1979; Arriaga and Hobbs, 1982). Several mechanisms 
have been suggested as to how parental education affects child survival. It has been 
argued th a t ’education may affect the basic characteristics of the individual parent as to 
enhance h is/her ability  to produce for the well being of the children’ (Simmons and 
Bernstein, 1982:350). Caldwell (1979; 1981) argues three possible pathw ays in this 
connection. F irst, education makes a m other less fatalistic about illness; second, educated 
m others are more capable of m anipulating the modern world and as such, they are more 
likely to  seek or dem and m odern medicine. The last but not the least is th a t in 
trad itional societies education directs intra-fam ily power tow ards the m other from the 
m other-in-law  or other older members in the household; this allows the m other to play 
the  m ajor role in decision m aking and resource allocation within the family, which 
u ltim ately  may exert a profound positive im pact on the health and nutrition  of her 
children. This phenomenon, as Caldwell argues, is the most im portan t factor in relation 
to  child survival in the developing countries. Strong support th a t coincides with some of 
his argum ents is evident in a recent anthropological study in Bangladesh (Lindenbaum et 
al, 1985).
D ata  from developing countries reveal th a t rural children experience higher 
m orta lity  than  children living in urban places. Availability and concentration of health 
services have largely been given as the reason for th is differential (U.N., 1973:135; U.N., 
1982:136). A nother explanation th a t has come forward relates to  fertility. Rural women 
tend  to have higher fertility and so higher child m ortality  as a consequence (U.N., 
1982:136).
It is evident from the above discussions th a t m other’s education or fa th e r’s 
education acts on child m ortality  through different m ediating factors. Thus, m aternal 
education has been found to be associated with child nutrition  in many developing 
countries; the higher the education of the m other, the better the nutritional sta tus of her 
children (see for example, Bhuiya, 1983; W ilairat, 1987; Soem anto, 1987). The risks of 
dying among the m alnourished children are considerably higher than  among the better-
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F ig u re  4-1: Operation of the five groups of proxim ate determ inants on
the health dynamics of a  population
Socioeconomic determinants
Maternal
factors
Environmental
contamination
Nutrient
deficiency
Healthy
Prevention
TreatmentPersonal
illness
control
Source: Mosley and Chen, 1984:29
nourished children (Chen et al, 1980a; 1980b; Chowdhury, 1984; Bhuiya et al, 
forthcom ing). M aternal education influences child nutrition  which in tu rn  influences child 
m ortality  (Chowdhury, 1984). N utrition  is one of the m ajor factors but it is not the only 
factor through which socio-economic factors (including m other’s education) influence 
child m ortality  (Bhuiya et al, forthcom ing). Studies show th a t educated m others are 
more likely to take preventive measures against various childhood diseases than 
uneducated m others (C hakraborty , 1987; Streatfield et al, 1986). There is evidence th a t 
the incidence of prem ature births is more frequent among uneducated m others than 
among educated m others (Chowdhury, 1982). It is obvious th a t the studies cited here 
reflect different aspects of the causal link between child m ortality  and m aternal
education.
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A fram ework developed by Mosley and Chen (1984) for the study of child survival 
in developing countries is based on the proposition th a t all socio-economic factors m ust 
act through a set of interm ediate variables or proxim ate determ inants which exert a 
direct influence on child survival (see Figure 4.1). A to ta l of fourteen such proxim ate 
variables grouped under the following five m ajor headings has been suggested in the 
fram ework.
(i) M aternal factors: age, parity , birth  interval.
(ii) Environm ental contam ination: air; food/ w a te r/ Fingers; sk in / soil/ inanim ate 
objects; insect vectors.
(iii) N utritional deficiency: calories; protein; m icronutrients (vitam ins and
m inerals).
(iv) Injury: accidental; intentional.
(v) Personal illness control: personal preventive measures; medical treatm ent.
The present chapter is intended to examine infant and child m ortality  differences in 
Bangladesh as affected by three social factors: m other’s education, fa ther’s education and 
place of residence. The m ajor objective is however to examine whether the social factors 
influence infant and child m ortality  through the three Mosley and Chen (1984) proxim ate 
determ inan ts relating to  m aternal factors: m other's age a t b irth , parity  and birth  
interval.
4 .2  A n a ly t ic a l A p p roach
Using the same logit linear model technique as in C hapter 3, the first analysis here 
will be to identify the social factors th a t are significantly associated w ith infant and child
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m orta lity . Following the Mosley and Chen (1984) fram ework, the causal model here is 
th a t the  social factors are directly related to the three proxim ate determ inants, m other’s 
age a t b irth , parity  and birth  interval which in turn  influence m ortality . If this is so, it 
can be hypothesized th a t inclusion of m other’s age a t b irth , birth  order (parity rather 
than  b irth  order is one of the proxim ate determ inants but control of b irth  order is 
necessary since it relates to  m other’s age at birth) and b irth  in terval(/s) in the model 
explaining the relation between the social factors and m ortality  would result in 
considerable a ttenuations in the estim ates related to the social variables.
4.3 Social D ifferentials in Infant and Child M ortality
Table 4.1 displays both infant and child m ortality  rates by m other’s education, 
fa th e r’s education and place of their residence. The distribution of deaths and exposed 
b irths or children are also given in the table. The middle category of parental education, 
th a t is, ’incom plete p rim ary’ indicates one to four years formal schooling and the last 
category ’complete prim ary or m ore’ indicates a t least five years formal schooling.
It is apparent from Table 4.1 th a t the higher the m other’s educational a tta inm en t, 
the low’er the m ortality  ra te  for her offspring. This is true both for the period of infancy 
as well as between ages one and five years. Infants of m others with no education had a 
m ortality  ra te  which is 1.2 tim es the rate  among infants w ith m others having complete 
prim ary or more education (142 as against 118). The differential is markedly larger for 
child m ortality  a t ages between one and five years; children of m others with no education 
had a ra te  which is nearly three times the rate  of children of the highest educational 
group of m others (89 as against 31). Since social factors should have more impact at ages 
beyond the period of infancy than  during the period of infancy, the greater differential in 
childhood m ortality  in relation to m aternal education observed here is quite expected. It 
is also consistent with other studies in Bangladesh. Thus, for example, it has been 
observed in M atlab d a ta  th a t the m ortality  rate  a t ages 1-3 years was five times as high 
for children of m others w ith no education as compared to those with m others having 
seven or more years of schooling (D ’Souza et al, 1982:212).
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Alm ost sim ilar results are observed with father’s education. M ortality  rates during 
infancy as well as between ages one and Five years are higher for children whose father 
had no education; interm ediate rates are observed for children with fathers having some 
prim ary education and the lowest rates are for those with fathers having a t least complete 
prim ary education. Once again, as in the case of m other’s education, the differentials in 
the m ortality  rates by fa ther’s education are wider for the period of infancy than  for the 
period between ages one and five years. The differentials further suggest th a t the 
influence of m o th e r’s education on m ortality  is greater than  the influence of fa ther’s 
education.
Since educated women tend to  m arry educated men, fa ther’s education and 
m o ther’s education are often highly related. This has also been observed in the present 
d a ta  set as well (the  Spearm an rank correlation coefficient between m other’s and fa ther’s 
educational a tta in m en t is observed to be 0.484, p=0.000). Thus, m other’s education, as 
fa th e r’s education, can also be treated  as a  proxy for the socio-economic sta tus of the 
family to  which the child belongs. However, if m other’s education acts additionally on 
child survival th rough  her knowledge and practice of child health care, the same negative 
relation of m ortality  w ith m other’s education should appear once controls are introduced 
for fa th e r’s education and vice versa. This is examined in Table 4.2. The expected 
relation appears for children whose father had complete prim ary or more years of 
education; both infant and child m ortality  rates decrease with m other’s education 
(column 3). However, for the other paternal education groups, the relation is less clear. 
In fact, the small num ber of cases in the highest m aternal education group makes it 
difficult to  draw any definite conclusion. If the last m aternal education group is ignored, 
for each paternal education group, the child m ortality  ra te  of children of m others with no 
education is higher than  for those whose m others have incomplete prim ary education. 
However, this is not true in the case of infant m ortality; except for the highest paternal 
education group, no differences are observed in the m ortality  rates of infants of mothers 
having no education and those having incomplete prim ary education. Again, when 
controls are introduced for m other’s education, both the infant and child m ortality  rates
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Table 4-1: Infant and child m ortality  rates by social factors,
Bangladesh
Social
factors
aDuring Infancy DBetween ages one 
and five years
Deaths
(1)
Exposed
births
(2)
Rate/
1000
(3)
Deaths
(4)
Exposed
children
(5)
Rate/
1000
(6)
Maternal
education
None 1,974 13,887 142 652 7,301 89
Incomplete
primary 389 2,903 134 87 1,372 63
Complete 
primary 
or more 63 533 118 7 228 31
Place of 
residence:
Rural 2,269 16,045 141 700 8,240 85
Urban 166 1,351 129 49 698 70
Father’s 
education:
None 1,369 9,520 144 461 4,956 93
Incomplete
primary 585 4,205 139 167 2,127 78
Complete 
primary 
or more 430 3,355 128 108 1,662 65
Notes: aBased on the cohort born during 1959-73;»
'Based on the cohort born during 1959-68;
Figures do not add to the same total due to missing 
information.
Source: Subset of BFS data tape
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Table 4-2: Infant and child mortality rates by mother's education
and father’s education, Bangladesh
Father’s education
None Incomplete Complete primaxy
primaxy or more
(1) (2) (3)
Mother’s 
education
None
aMortality during infancy
143 138 137
(8,908) (3,312) (1,420)
Incomplete 147 142 124
primaxy (569) (838) (1,427)
Complete
primaxy 120 116
or more (50) (458)
bMortality between ages one and five yeaxs
None 94 83 81
(4,693) (1,722) (736)
Incomplete 77 55 60
primaxy (247) (379) (702)
Complete
primaxy 
or more
30
(199)
Notes: aBased on the cohort born during 1959-73; 
bBased on the cohort born during 1959-68; 
indicates less than 30 cases;
Figures in parentheses are number of exposed births 
or children.
Source: Subset of BFS data tape
show a tendency to decrease with father's education but this is also inconclusive. The 
significance and importance of both these factors will be clear once multivariate analysis 
is performed.
Table 4.1 further shows that both infant and child mortality rates are higher for the 
rural than for the urban place of residence. The infant mortality rate among rural
107
children is 141 as against 129 among urban children. The m ortality  ra te  between ages 
one and five years is 85 among rural children as against the rate  of 70 for urban children. 
In spite of the fact th a t urban centers in the developing countries have a 
disproportionately  high concentration of health facilities, the ru ra l/u rb an  differences in 
the m ortality  rates appear to be small. However, the estim ates observed here are 
consistent w ith other d a ta  sources. Using the 1974 Bangladesh Retrospective Survey of 
Fertility  and M ortality  (BRSFM ) da ta , Kabir (1977b) estim ated a death rate  of 153-159 
for rural infants and a rate  of 148-155 for urban infants. The estim ated rates of m ortality 
a t ages 1-4 years were 94-125 for rural infants and 89-119 for urban infants. It has been 
argued th a t such differences are so small th a t it becomes difficult to conclude which 
direction the differential assumes or whether there is any difference a t all (Ruzicka and 
Hansluwka, 1982:106).
T a b le  4-3: Infant and child m ortality  rates by m other’s current
and childhood place of residences, Bangladesh
aDuring infancy bBetween ages one
Residence and five yeaxs
CURRENT: RURAL
Childhood: Rural 141 85
(15,754) (8,098)
Childhood: Urban 127 50
(282) (140)
CURRENT: URBAN
Childhood: Rural 126 68
(948) (495)
Childhood: Urban 112 74
(400) (202)
Notes: aBased on the cohort born during 1959-73;
bBased on the cohort born during 1959-68;
Figures in parentheses axe number of exposed births 
or children.
Source: Subset of BFS data tape
A part from the inform ation on m other’s current place of residence, BFS d a ta
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recorded inform ation on m other's childhood residence. It thus m ight be interesting to 
look a t the m ortality  differentials by m other’s current residence as well as childhood 
residence. If m others with an urban childhood background have a better child care 
knowledge, then children of such a group of m others with an urban background but 
currently  living in rural places would have lower m ortality  than  those of m others with a 
rural childhood background and currently also living in rural places (the group of mothers 
who presum ably had never been exposed to to urban environm ent). If one looks a t the 
first two rows in Table 4.3, the results seem to conform with this expectation.
On the other hand, if m others with an urban childhood residence have a be tter child 
care knowledge, children of m others currently living in urban places and also having an 
urban childhood background would have lower m ortality  than  children of mothers 
currently  living in urban areas but having a rural childhood background. This expected 
result appears in the case of infant m ortality  but not in the case of child m ortality . The 
m orta lity  rate  between one and five years among children with m others having urban- 
urban background is slightly higher than  among those children w ith m others having 
rural-urban  background (see the last two rows). However, because of the small num ber of 
cases in the middle two categories (presumably children with m igrant m others), the 
results are not further examined here by controlling for m other’s educational status. 
Once again, the im portance of the results observed here has to  be examined by 
m u ltivaria te  analysis.
4.4 N et Influences o f Social F actors on Infant and Child M orta lity
The estim ates based on the main effects model for the influences of m other’s 
education, fa ther’s education and place of their residence on infant m ortality  are 
presented in Table 4.4 and those for child m ortality  between ages one and five years in 
Table 4.5.
Table 4.4 shows clearly th a t none of the social factors had a significant influence on
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Table 4-4: Logit linear main effects model estim ates of the
effects of social factors on infant m ortality , 
Bangladesh
Variable
Univariate model Multivariate model
Parameter
estimate
LRX2 P Parameter LRX2estimate P
Maternal 
education: 
None 0.090
(0.051)
3.44 >0.10
0.042
(0.058)
0.53 >0.10
Incomplete
primary
0.028
(0.058)
0.016
(0.059)
Complete 
primary 
or more
-0.118
(0.091)
-0.056
(0.097)
Place of 
residence: 
R-R
R-U
U-R
U-U
0.118
(0.067)
0.014
(0.143)
-0.015
(0.096)
-0.117
(0.129)
4.50 >0.10
0.098
(0.069)
0.018
(0.145)
-0.014
(0.097)
-0.102
(0.130)
2.75 >0.10
Father’s 
education: 
None 0.056
(0.030)
4.90 >0.05
0.040
(0.033)
1.79 >0.10
Incomplete
primary
0.017
(0.035)
0.010
(0.036)
Complete 
primary 
or more
-0.073
(0.039)
-0.050
(0.044)
Overall effect -1.957 (0.073)
N=16,996; Model LRX2=32.96; df=28, p=0.237
Notes: R-R stands for current residence rural and childhood 
residence also rural, R-U for current residence rural and 
childhood residence urban, U-R for current urban and childhood 
rural and U-U for both current and childhood residence urban; 
Father’s and mother’s education each has 2 and place of 
residence has 3 degrees of freedom;
The analysis is based on the cohort born during 1959-73. 
Source: Subset of BFS data tape
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T a b le  4-5: Logit linear main effects mode! estim ates of the
effects of social factors on child m ortality, 
Bangladesh
Variable
Univariate model Multivariate model
Parameter
estimate
LRX2 p Parameter
estimate
LRX2 P
Maternal 
education: 
None **0.490
(0.132)
23.52 <0.005
**0.436 
(0.146)
11.82 <0.005
Incomplete
primary
0.088
(0.145)
0.120
(0.150)
Complete 
primaxy 
or more
*-0.578
(0.250)
*-0.556 
(0.265)
Place of 
residence: 
R-R
R-U
U-R
U-U
0.235 
(0.131) 
-0.398 
(0.312) 
0.026 
(0.180) 
0.137 
(0.225)
5.12 >0.10
0. 144 
(0.137) 
-0.418 
(0.325) 
0.033 
(0.184) 
0.241 
(0.232)
2.59 >0.10
Father’s 
education: 
None **0.187 
(0.053)
13.83 <0.005
0.104
(0.058)
3.29 >0.10
Incomplete
primary
0.003
(0.065)
-0.038
(0.066)
Complete 
primaxy 
or more
**-0.190 
(0.073)
-0.066
(0.081)
Overall effect -2.938 (0.174)
N= 8,705; Model LRX2=23.71; df=27, p=0.646
Notes: Place of residence and degrees of freedom are as in 
Table 4.4;
* and ** Significantly differ from the average odds of dying 
at the 5% and 1% levels of significance of the normal 
distribution;
The analysis is based on the cohort born during 1959-68. 
Source: Subset of BFS data tape
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m ortality  during infancy, neither in the m ultivaria te  model nor even in the univariate 
model. The univariate  model in Table 4.5 shows th a t fa ther’s education has a highly 
significant im pact on child m ortality  between ages one and five years. However, this 
apparen t influence of paternal education disappears in the m ultivariate  model when the 
influences of m aternal education and place of residence are controlled statistically. 
Among the three social factors, only m other’s education emerges as the single significant 
determ inan t of child m ortality  between ages one and five years.
As in Table 4.1, the estim ates in Table 4.5 reveal th a t the higher the m other’s 
educational level, the lower the child m ortality  risk. It appears th a t children of mothers 
w ith no education experienced a significantly higher-than-average risk, and children of 
m others with com plete prim ary or more years of education experienced a significantly 
low er-than-average risk of dying. The estim ates suggest th a t a child aged one with an 
uneducated m other had a risk of dying before reaching its fifth b irthday which was more 
than  tw o-and-a-half tim es [{exp(-2.938+0.4 3 6 )/l+ ex p (-2 .938+0.436)}/
{exp(-2.938-0.5 5 6 )/l+ ex p (-2 .938-0.556)}j higher than  the risk of dying of a child with a 
m other who had a t least complete prim ary education. A child of a m other with 
incom plete prim ary education had a risk of dying which was 1.9 tim es higher than the 
risk of dying of a child belonging to  the highest m aternal education group.
The insignificant influences of the social factors on infant m ortality  observed here 
have been dem onstrated  in other studies in Bangladesh as well. A m ultivariate  hazards 
model analysis of d a ta  from the M atlab  demographic surveillance system  (DSS) showed 
th a t m aternal education and household economic sta tu s had no effect on m ortality  during 
both the neonatal and the post-neonatal periods (Phillips and M ozumder, 1984). No 
influence of m aternal education on m ortality  during infancy has also been reported by 
ano ther m ultivaria te  analysis based on da ta  from the same M atlab area (Chowdhury, 
1982). It has been suggested th a t the weak relationship between socio-economic factors 
and infant survival in Bangladesh is related to  the protection afforded by breastfeeding, a 
practice which is common and prolonged (Phillips and M ozumder, 1984:14), particularly 
among women in the lower s tra ta  of this population.
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4 .5  In flu en ce  o f  M o th e r ’s E d u ca tio n  to g eth er  w ith  P r o x im a te  D eterm in a n ts
As sta ted  before, one of the prime analytical objectives in the present chapter is to 
examine w hether the social factors relate to  child survival through the three proximate 
variables in relation to the m aternal factors: m other’s age a t b irth , parity  and birth 
interval in the framework suggested by Mosley and Chen (1984). Since the analysis in 
the preceding section suggests m other’s education as the only variable which had a 
sta tistically  significant influence on child m ortality  between ages one and five years, only 
m aternal education among the three social factors examined will be considered in the 
subsequent analysis. It is hypothesized here th a t if m other’s education influences child 
survival through her age a t b irth  and through the interval between successive births, 
there would be a considerable a ttenuation  in the estim ates of the effects of m aternal 
education on m ortality  once m other’s age and birth  in te rval(/s) are added to the model.
As there was a small num ber of cases of births or exposed children w ith mothers 
having a t least complete prim ary education (See Table 4.1), for the kinds of analysis 
followed here m aternal education has been collapsed into two categories only, with the 
last and the middle categories combined into a single group. Thus, the twm categories are 
m others (i) w ith no education a t all, and (ii) with some education, th a t is, w ith a t least 
some prim ary education. F itting  of a univariate  model w ith only two m aternal education 
categories shows, unlike the case in Table 4.4, th a t m other’s education influences 
m ortality  during infancy a t the 10 per cent significance level of the chi-square 
d istribu tion . Furtherm ore, there appears to be a significant difference in the m ortality 
risks of the two groups of infants with m others having no education and those having 
m others w ith a t least some form al education (compare the estim ates under Model I, 
Table 4.6, using normal test sta tis tic ). Having observed this, three successive models 
(main effects) have been fitted  for m ortality  during infancy as well as for child m ortality 
between ages one and five years. Model I is based on m aternal education only (so it is a 
un ivariate  model and describes the relation between m ortality  and m other’s education); 
model II considers m other’s education, sex of the child and birth  cohort (to take into
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account the trend in infant m ortality  and sex differentials as observed in chapter 3: note 
th a t b irth  cohort was not considered in the child m ortality  analysis since there was no 
change over tim e in child m ortality ) and finally model III is based on all the variables in 
model II, and also on m aternal age a t b irth  and b irth  order. Three other models, model 
IV to model VI have also been fitted . These la tte r models are parallel to  models I to  III, 
except th a t they exclude first births and model VI contains additionally the preceding 
b irth  interval length. The strategy is to observe how the estim ates change from one 
model to another.
The estim ates in relation to m aternal education, resulting from different models, are 
in Table 4.6 for m ortality  during infancy and in Table 4.7 for child m ortality  between 
ages one and five years. No variations are observed in the estim ates in model II from 
model I; however, an upward m ovem ent is observed from model II to model III. Similar 
results appear from the parallel models: model IV to  model VI. Furtherm ore, as evident 
from the size of the LRX^ due to m aternal education (ME) in the table, m o ther’s 
education emerges as a strong determ inant of infant m ortality  in the presence of control 
for m other’s age a t b irth  and preceding birth  interval of the child. As in the case of 
infant m ortality , sim ilar results appear for m ortality  between ages one and five years(see 
Table 4.7). The estim ates of the effects of m other’s education either rem ain the same or 
show a slightly upw ard m ovem ent (which is not significant) but no downward m ovem ent. 
It appears from the size of the LRX^, m other’s education is a highly significant factor of 
m ortality  between ages one and five years. These results for child m ortality  between ages 
one and five years also appear in the case when the analysis is carried out with both the 
preceding and the subsequent birth  intervals (see Table 4.8).
The results observed in Table 4.6 to  Table 4.8 contradict the null hypothesis th a t 
m aternal education operates on child survival through m other’s age and the interval 
between successive b irths. If this had been the case, the influence of m other s education 
should have dim inished in the presence of their control. This is not the case here; the 
estim ates under all the models either remain alm ost the same or show only a small
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Table 4-6: Logit linear main effects model estim ates of the effects
of m aternal education along with proxim ate
variables on infant m ortality , Bangladesh
All births
Variable 
Maternal 
education: 
None
Model I Model II Model III
0.045 (0.028) 0.040 (0.028) *0.062 (0.028)
Some -0.045 (0.028) -0.040 (0.028) *-0.062 (0.028)
Overall
effect
-1.842 (0.028) -1.833 (0.028) -1.881 (0.031)
Model LRX2 
df ,p
0.00 
0, 1.00
12.74 
7, 0.079
170.00 
124, 0.004
N 17,323 17,316 17,316
LRX2(ME) 2.71, p=0.10 2.12, p>0.10 4.97, p<0.05
Second and higher order births
Maternal 
education: 
None
Model IV Model V Model VI
0.044 (0.033) 0.043 (0.033) *0.082 (0.034)
Some -0.044 (0.033) -0.043 (0.033) *-0.082 (0.034)
Overall
effect
-1.942 (0.033) -1.939 (0.033) -2.028 (0.040)
Model LRX2 
df, p
0.00 
0, 1.00
15.35
7, 0.032
330.21 
272, 0.009
N 14,167 14,160 14,050
LRX2(ME) 1.88, p>0.10 1.75, p>0.10 5.93, p<0.05
Notes: Model I is based on maternal education; Model II on 
maternal education, sex and birth cohort; Model III on maternal 
education, sex, birth cohort, maternal age and birth order;
Model IV and Model V, as Model I and Model II respectively but 
excludes first births; Model VI on all variables in Model V plus 
preceding birth interval;
* Significantly differs from average odds of dying at the SV, 
level of the normal distribution;
ME stands for maternal education;
Figures in parentheses axe standard errors;
The anaysis is based on the cohort born during 1959-73.
Source: Subset of BFS data tape
Table 4-7: Logit linear main effects model estimates of the effects
of maternal education together with proximate 
variables on child mortality, Bangladesh
All birth orders
Variable Model I Model II Model III
Maternal 
education: 
None **0.223 (0.057) **0.227 (0.057) **0.234 (0.057)
Some **-0.223 (0.057) **-0.227 (0.057) **-0.234 (0.057)
Overall
effect
-2.544 (0.057) -2.551 (0.057) -2.635 (0.061)
Model LRX2 
df ,p
0.00 
0, 1.00
0. 35
1, 0.550
18.37 
38, 0.997
N 8,901 8,899 8,899
LRX2(ME) 17.33, p<0.001 17.51, p<0.001 18.51, p<0.001
Second and higher order births
Maternal 
education: 
None
Model IV Model V Model VI
**0.238 (0.064) **0.242 (0.065) **0.278 (0.066)
Some **-0.238 (0.064) **-0.242 (0.065) **-0.278 (0.066)
Overall
effect
-2.548 (0.064) -2.554 (0.065) -2.697 (0.075)
Model LRX2 
df , p
0.00 
0, 1.00
0.13 
7, 0.717
108.16 
88, 0.071
N 7,317 7,315 7,289
LRX2(ME) 15.36, p<0.001 15.47, p<0.001 19.95, p<0.001
Notes: Model I is based on maternal education; Model II on 
maternal education, and sex; Model III on maternal education, 
sex, maternal age and birth order; Models IV and Model V, as 
Models I and II respectively but excludes first births; Model 
VI on all variables in Model V plus preceding birth interval; 
** Significantly differs from the average odds of dying at the 
1 *1% level of significance of the normal distribution;
ME stands for maternal education;
Figures in parentheses axe standard errors;
The analysis is based on the cohort born during 1959-68.
Source: Subset of BFS data tape
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T a b le  4-8: Logit linear main effects model estim ates of the effects
of m aternal education along with m other’s age, birth order, 
both preceding and subsequent b irth  intervals on 
child m ortality , Bangladesh
Variable Model I Model II Model III
Maternal 
education: 
None **0.247 (0.066) **0.251 (0.C66) **0.296 (0.067)
Some **-0.247 (0.066) **-0.251 (0.066) **-0.296 (0.067)
Overall
effect
-2.496 (0.066) -2.502 (0.066) -2.607 (0.079)
Model LRX2 
df ,p
0.00 
0, 1.00
0. 31
1, 0.579
271.97 
258, 0.263
N 6,647 6,645 6,621
LRX2(ME) 15.80 p<0.001 15.99 p<0.001 21.67 p<0.001
Notes: Model I is based on maternal education;
Model II on maternal education, and sex;
Model III on maternal education, sex, maternal age, birth order, 
preceding birth interval and the subsequent birth interval;
** Significantly differs from the average odds of dying at the 
1/S level of significance of the normal distribution;
ME stands for maternal education;
Figures in parentheses are standard errors;
The analysis is based on the cohort born during 1959-68;
In the shortest subsequent birth interval of 18 months or less, 
analysis has been restricted to the cases where the index child 
survived until the conception of the next child.
Source: Subset of BFS data tape
upward m ovem ent. Thus, it appears th a t m aternal education influences child survival 
independently of these two factors.
Since the influence of m aternal education on infant or child m ortality  appears to be 
independent of m other’s age a t b irth  and her reproductive p a tte rn  (th a t is, the interval 
between successive b irths), the differential risks deserve to be m entioned. The estim ates 
under varying models in Table 4.6 to Table 4.8 provide a range for the differential 
m ortality  risk in relation to  m other’s educational sta tus. Thus, model III and model VI 
in Table 4.6 suggest th a t an infant of a m other with no education experienced between 11 
and 15 per cent higher chance of dying than  an infant of a m other w ith a t least some 
prim ary education. Sim ilarly, the estim ates in model III and model VI in Table 4.7
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suggest th a t the risk of dying a t ages between one and five years among children with no 
m aternal education is about 54 to 68 per cent higher than among children with some 
m aternal education. This differential between the child m ortality  risk of the two groups 
of children widens more (to about 73 per cent) once controlled for the influences of both 
the preceding and the following b irth  intervals (see estim ates under model III in Table 
4.8).
4.6 M aternal E ducation  and P rox im ate D eterm inants: Further Investigation
The analyses in section 4.5 suggest th a t the effects of m aternal education on infant 
and child m ortality  in Bangladesh are independent of the effects of m other’s age a t b irth  
and the interval between b irths of successive siblings. So far the issue of m other’s parity 
has not been examined. This section a ttem p ts  to examine further how m other’s 
education could be associated w ith the three proxim ate variables (m other’s age a t birth, 
her parity  and the interval between successive births) and hence with child survival.
M aternal education is likely to act on child survival through the above three 
proxim ate determ inants in the following ways. Educated m others may tend to have a 
sm aller family than  uneducated m others. Education is likely to delay the age at marriage 
and so educated m others are likely to s ta r t child bearing a t ages higher than  those of 
m others w ith no education (it should be m entioned here th a t due to religious and social 
constra in ts childbearing outside m arriage is alm ost completely absent in Bangladesh). 
Finally, educated m others may deliberately space child bearing to give better survival 
prospects to their children. In other words, educated m others may be more likely to 
avoid too closely spaced b irths than  m others w ith no education.
Based on the above propositions, Table 4.9 presents the age a t first birth  by 
m other’s educational sta tus; Table 4.10 presents the average length of the preceding birth  
interval by birth  order of the child and m aternal education; finally, Table 4.11 gives 
average num ber of children ever born (CEB) once again by m other’s educational status.
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Note th a t  a preceding birth interval for an index child is the subsequent birth interval for 
the child preceding the index child. So, information on the length of the subsequent birth 
interval is already hidden in Table 4.10. Since m other’s age is likely to be related to each
of the quantities measured here, m aternal age at birth is taken as a control.
T ab le  4-9: Mean age of mother at the time of first birth
by her educational sta tus, Bangladesh
Mother’s age at birth (years)
Mother’s 
education:
<20 20-29 30+ All
None 15.61 22.13 - 16.42
(16.00) (21.00) - (16.00)
SE 0.041 0.148 - 0.063
Number of 
mothers (N) 2,107 260 - 2,380
Some 15.78 21.98 16.49
(16.00) (21.00) - (16.00)
SE 0.068 0.241 - 0.097
Number of 
mothers (N) 688 88 776
Notes: Figures in parentheses indicate median age at first 
birth;
Results axe based on all mothers who had their first 
child born during 1959-73;
indicates less than 30 cases;
SE stands for standaxd error.
Source: Subset of BFS data tape
Though the average age at first birth among mothers with some education is higher 
than among mothers with no education, the difference is too small to be statistically 
significant. This is evident from the results in Table 4.9. In fact, the median age a t  first 
birth is the same for both groups of mothers. Thus, the da ta  do not support the 
contention th a t  educated mothers initiated child bearing at an age higher (hence avoiding 
teenage births) than th a t  of uneducated mothers, which has resulted in a lower risk of 
dying among the children of the educated group of mothers. As the level of female
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Table 4-10: Mean length of preceding birth interval (months) by birth
order of the child, m other’s age at birth and mother's 
education. Bangladesh
Birth order of the child
Mother’s 
education
2 3 4 5 6+ All
Mother’s age at birth: <20
None 25.9 23.3 20.9 18.3 - 24.6
(SE) (0.29) (0.39) (0.61) (1.15) - (0.22)
N 1,392 636 192 37 - 2,264
Some 25.1 22.3 19.4 - _ 23.7
(SE) (0.51) (0.69) (1.08) - - (0.39)
N 403 166 42 - - 623
Mother’s age at birth: 20-29
None 40.8 34.1 30.4 28.3 25.1 30.9
(SE) (0.81) (0.49) (0.37) (0.39) (0.30) (0.21)
N 798 1,302 1,438 1,185 1,362 6,085
Some 39.3 32.0 30.2 28.3 24.8 30.7
(SE) (1.51) (0.93) (0.74) (0.82) (0.70) (0.43)
N 230 341 330 255 289 1,444
Mother’s age at birth: 30+
None 64.6 61.1 46.7 44.2 31.8 35.8
(SE) (8.08) (4.40) (1.98) (1.39) (0.36) (0.42)
N 36 105 206 393 2,333 3,073
Some _ 47.8 39.5 30.8 33.8
(SE) - - (5.01) (3.39) (0.77) (0.94)
N 34 65 447 568
Notes: Results axe based on the birth cohort born during 
1959-73;
indicates less than 30 cases;
SE stands for standard error.
Source: Subset of BFS data tape
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T a b le  4-11: Mean children ever-born (CEB) by m aternal age a t birth
and m aternal education, Bangladesh
Mother’s age at birth(yrs)
Mother’s 
education:
<20 20-24 25-29 30+ All
None 1.66 3.40 5.24 7.43 4.79
(SE) (0.028) (0.045) (0.059) (0.060) (0.043)
No. of 
mothers 913 1,050 851 1,486 4,301
Some 1.53 3.22 4.95 7.62 4.07
(SE) (0.042) (0.069) (0.120) (0.140) (0.078)
No. of 
mothers 354 376 232 287 1,248
Normal test 
statistic (Z) 2.60 2.19 2.18 1.25 8.09
Notes: Critical ponit, Z= 1.96 at the 2 . 57» level of significance 
of the normal distribution (one-tailed test) ;
The calculation includes all women in the survey who 
ever-had a live birth.
Source: Subset of BFS data tape
literacy or female education in Bangladesh until now has been very low and as few women 
continue their studies beyond secondary level, it seems th a t age a t m arriage and hence 
age a t first b irth  was not affected by education to  an extent th a t could produce any 
significant differences in the age a t first b irth  of the two groups of educated and 
uneducated m others.
Surprisingly, it is seen in Table 4.10 th a t a t each birth  order, the preceding birth  
interval is longer for births to  m others with no education than  those to  mothers with 
some education, which contradicts the hypothesis of relatively longer intervals between 
b irths of educated m others. However, the differences are small and not statistically 
significant, thus suggesting th a t the intervals between successive b irths of the two groups 
of m others are essentially the same. The results observed here are w orth discussing.
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Breastfeeding in Bangladesh continues for a prolonged period (see Chen et al, 1974; 
Aham ed, 1984). Studies in the developing countries suggest th a t educated m others are 
less likely to  breastfeed for a longer period than  uneducated m others. VYFS d a ta  for 
Bangladesh show th a t am ong m others with one to  three years schooling, there was a 
decrease in mean duration of breastfeeding by three m onths compared to m others w ith no 
education (Ferry and Sm ith, 1983:23). A nother study with the same d a ta  source notes 
th a t the m edian duration of breastfeeding among m others w ith more than  prim ary 
education is Five m onths shorter than  among those m others with no education or having 
Five or less years of education (Ahamed, 1984:55). W ith only the two categories of 
m aternal education here, it is observed th a t m others with a t least some prim ary 
education breastfed for an average duration which is one and a half m onths shorter than
m others w ith no education or schooling at all (see Appendix F).
T a b le  4-12: Length of postpartum  am enorrhoea (m onths) by m aternal age
a t birth  and m aternal education, Bangladesh
Mother’s age at birth(yrs)
Mother’s <20
education:
20-24 25-29 30+ All
None 12.02 13.68 14.64 16.46 14.58
(SE) (0.417) (0.408) (0.484) (0.359) (0.209)
Number of 
mothers (N) 608 663 584 1,128 2,983
Some 9.35 10.12 11.35 13.57 10.99
(SE) (0.574) (0.555) (0.795) (0.729) (0.328)
No. of
mothers (N) 242 262 158 218 880
Normal test 
statistic (Z) 3.76 5.16 3.53 3.56 9.23
Note: Critical value, Z= 1.96 at the 2.5/J level of significance
of the normal distribution (one tailed test);
The calculation excludes women who were in amenorrhoea 
at the time of the survey;
SE stands for standard error.
Source: Subset of BFS data tape
122
A part from the pa tte rn  in breastfeeding itself, since education is a general indicator 
of socio-economic s ta tu s  and so of health , it is likely th a t educated m others are more 
fecund than  uneducated m others. A study among Taiwanese women gives the evidence of 
an increase in mean fecundability with m other’s educational level, which persists even 
when controls are introduced for m other’s age a t m arriage and duration of m arriage 
separately and sim ultaneously (Jain , 1969). A positive association between m other’s 
education and fecundity has also been noted in the BFS first country report (BFS, 
1978:60).
Table 4.12 gives the duration of postpartum  am enorrhoea following the b irth  of the 
last child of the women interviewed in the survey. It is evident from the size of the 
norm al test s ta tis tic  (Z) presented a t the bottom  of the table th a t there are significant 
differences between the durations of postpartum  am enorrhoea of the groups of m others 
w ith no education and those w ith some education. The overall duration of postpartum  
am enorrhoea is shorter by three and a half m onths among the educated m others than  
am ong the uneducated m others. Note th a t the difference in breastfeeding durations of the 
same two groups of m others is one-and-a-half m onths. Thus, the difference of three 
m onths observed here between the durations of postpartum  am enorrhoea of m others with 
no education and those w ith some education m ight be associated partly  with 
breastfeeding practice (since a shorter duration of breastfeeding is likely to shorten  the 
duration  of postpartum  am enorrhoea) and partly  w ith fecundability.
However, educated m others are more likely to  contracept than uneducated m others. 
A positive association between m other’s education and current use of contraception as 
well as ever-use has been observed in the BFS da ta  (BFS, 1978:81). Both contraception 
and prolonged breastfeeding are supposed to lengthen the in ter-b irth  spacing. The W FS 
d a ta  for a num ber of developing countries show th a t the effect of m aternal education on 
b irth  interval is positive through the use of contraception and negative through 
breastfeeding (Jain , 1981). Because these effects (th a t is, the effects of contraception and 
breastfeeding) tend to cancel out and possibly because of higher fecundability among
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educated m others, no differences have been observed in the spacing pa tte rns of m others 
having no education and of m others who had some education. Thus, the lower risk of 
dying among children of educated m others does not seem to  have been influenced by 
proper child spacing by the educated m others.
Finally, it is evident from the results in Table 4.11 th a t the average num ber of 
children ever born (CEB) is substantially  higher among m others with no education than  
among m others w ith some education. The difference in the mean CEB of the  two groups 
of m others is quite significant for each m aternal age a t b irth  group except one. When 
m aternal age a t b irth  is 30 or more, no significant difference appears between the CEB of 
m others w ith no education and of those w'ith some education. This result m ight be 
related to  a greater omission of births by the group of uneducated m others than  by the 
educated group of m others a t their higher reproductive ages. It is recalled here th a t there 
was an indication of omissions of b irths among m others in the oldest age-group 45-49 (see 
C hapter 2). However, the overall difference of a CEB of 0.72 (=4.79-4.07) per women 
observed in Table 4.11 is highly significant. Thus, it is confirmed here th a t the average 
parity  of m others w ith a t least some formal education is considerably lower than  the 
average parity  of m others with no education a t all.
The next im portan t question which follows is whether higher parity  or fertility  leads 
to higher m ortality . The issue of the relationship between fertility and m ortality  is a 
complex one since it can operate in both directions; m ortality  may influence fertility , and 
fertility  may also influence m ortality . It has been argued th a t under conditions of high 
infant and child m ortality , fertility tends to  be high in order to  achieve a desired num ber 
of surviving children. If m ortality  declines, couples are supposed to  reduce their fertility 
since they need fewer births than  th a t required under high m ortality  conditions to  ensure 
the survival of their desired num ber of children (Arriaga, 1981:457). This argum ent 
obviously assumes th a t some form of family lim itation is within the calculus of the 
individual couple. While the mechanisms of the influence of child death on fertility  are 
likely to vary from one society to another, there does not appear to be any disagreem ent 
about the finding itself th a t child m ortality  does influence fertility :see P reston, 1978)].
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On the other hand, the higher risk of dying observed, in the developing countries in 
general, among children of higher parity or birth order undoubtedly shows the other side 
of the mechanism, th a t  is, the influence of fertility on mortality. If the question of the 
causal relationship, th a t  is whether fertility has influenced mortality or whether mortality 
has influenced fertility is kept aside, it is possible to examine here whether there is any
relation at all between fertility and mortality.
T ab le  4-13: Proportion of dead children by m other’s age and
parity, Bangladesh
Vaxiable Parity
1-2 3-4 5-6 7+
Mother *s age 
at survey 
(years)
<20 0.193
(688)
0.362
(47)
- -
20-29 0.152 0.192 0.247 0.301
(772) (940) (480) (121)
30-39 0.228 0.188 0.230 0.256
(79) (230) (477) (648)
45-49 0.308 0.259 0.259 0.292
(76) (118) (255) (676)
All 0. 181 0.204 0.242 0.277
(1,616) (1,335) (1,182) (1,445)
Notes: Figures in paxentheses indicate number of mothers who 
ever had a child;
indicates less than 50 cases
Source: Subset of BFS data tape
Table 4.13 presents the proportion of children dead according to the parity of the 
mother. Because age and parity are closely related, control has been used for m other’s 
age a t the time of the survey. It is evident th a t  the higher the parity, the higher the 
proportion of children who were dead a t  the time of the survey. This is true for mothers 
under 20 years or 20-29 years but not for mothers who were 30 or more years old. The 
proportion of dead children among mothers in their 30s or 40s is higher if the mother had
125
parity  1-2 than  if the m other had parity 3-4. This is expected given the low level of 
contraception use in Bangladesh; m others in their 30s or 40s who achieved a m axim um  
parity  of two m ight have certain  health deficiencies compared w ith m others of 
com parable ages but who achieved parity three or four. However, if the proportion 
among m others aged 30-39, or 40-H years w ith parity  1-2 is ignored, a clear positive 
relation appears between parity  and the proportion of dead children irrespective of 
m other’s age a t survey. The observed positive relation seems to be clear and quite strong
if one looks a t the  overall proportion for each parity  group.
T ab le  4-14: P roportionate  d istribution of 1959-73 birth  cohort by
m aternal age a t b irth , b irth  order, and length of 
preceding birth  interval and m aternal educational 
s ta tu s, Bangladesh
Educational 
status of 
mother
Variable Total number
of births
Maternal age at birth
(years)
<20 20-29 30+
No education 0.32 0.46 0.22 13,889
Some education 0.38 0.45 0.17 3,435
[Chi-square= 79.82, df=2, Significance (p)= 0.000]
Birth. order of the child
1 2-3 4-5 6+
No Education 0.17 0.31 0.25 0.27 13,889
Some education 0.22 0.34 0.22 0.22 3,435
[Chi-square= 93.54, df=3, Significance (p)= 0.000]
Preceding birth interval
(month)
<19 19-36 37+
No education 0.21 0.52 0.27 11,423
Some education 0.24 0.52 0.24 2,634
[Chi-square= 14.09, df=2, Significance (p)= 0.0009]
Source: Subset of BFS data tape
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It is not possible to know how much of this positive relationship is due to the 
influence of fertility on m ortality  and how much is due to the influence of m ortality on 
fertility . However, evidence appears from Bangladesh th a t death  of a child does influence 
individual fertility either through its biological mechanism (Chowdhury et al, 1976) or 
through its behavioural m echanism  (D issertation A bstracts In ternational, 1985). In spite 
of such an influence of m ortality  on fertility , since the relationship is bi-directional, 
results in Table 4.13 suggest th a t a decrease in the num ber of CEB would considerably 
influence infant and child m ortality  risks in Bangladesh.
From  the analyses in the present and the preceding sections it thus appears th a t the 
higher survival chance of offspring from the educated m others in Bangladesh has resulted 
neither from the age a t which child bearing was sta rted  nor from the spacing between the 
siblings. The results suggest th a t m aternal education in Bangladesh was related to child 
survival through m other’s parity , one of the three suggested determ inants in relation to  
m aternal factors in the Mosley and Chen (1984) framework. As further evidence of these 
findings, Table 4.14 presents the distribution of the 1959-73 b irth  cohort by m aternal 
education and m aternal age at birth , birth  order of the child, and length of the preceding 
b irth  interval. It appears from the table th a t the proportion of teenage births is higher 
among the m others with some education. Furtherm ore, too closely spaced (within one- 
and-a-half years of the preceding birth) births are also more common among m others with 
some education. However, the higher order births (of order four or more) are less 
frequent among educated m others in comparison to  m others w ith no education.
4.7 D iscussion  o f the R esults
The analyses in the present chapter have examined infant and child m ortality 
differences in Bangladesh according to three im portan t social factors: m other’s education, 
fa th e r’s education and type of place of their residence. However, the main concern has 
been not with the differences themselves but on the mechanisms through which social 
factors could affect infant and child m ortality  in Bangladesh. Several causal mechanisms
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for the influence of socio-economic sta tus on child survival in the developing countries 
have been suggested in the framework developed by Mosley and Chen (1984). W ith the 
type of inform ation available in the WFS da ta  (thus in the BFS data), there is little  scope 
to  explore all such mechanisms. Therefore, the analysis has been limited to examining 
w hether the social factors relate to child survival through the three proxim ate 
determ inan ts in relation to  m aternal factors: m other’s age a t b irth , parity  and birth  
in terval.
It has appeared from the analysis th a t none of the social factors examined had any 
influence on m ortality  during infancy, neither in the univariate nor in the m ultivariate  
analysis (Table 4.4). Such a finding is quite consistent with other studies of a similar 
na tu re  in Bangladesh (for example, Chow dhury, 1982; Phillips and M ozumder, 1984). In 
the univariate  analysis, both m other’s education and father’s education were found to be 
significantly related to child m ortality  between ages one and five years. However, given 
the correlation between fa th e r’s education and m other’s education, the apparen t influence 
of fa th e r’s education has disappeared once the influence of m other’s education has been 
controlled statistically  (Table 4.5). Thus, among all the (three) factors, m other’s 
education appears as the single social factor th a t largely explains the child m ortality  
differentials between ages one and five years. The absence of any influence of m aternal 
education on m ortality  during infancy in Bangladesh is assumed to be related to the 
protection given by the alm ost universal and prolonged breastfeeding by Bangladeshi 
women (Phillips and M ozumder, 1984), coupled with low general levels of female 
education (Hobcraft et al, 1984:220).
Though the logit model analysis based on the three social factors only has shown no 
influence of m aternal education on m ortality  during the period of infancy, when the 
infants have been classified into two groups only: those w ith no m aternal education a t all 
and those with a t least some m aternal education,* instead of the previously used three
*Such a grouping was done because there wrere few infants with mothers w’ho had completed 
primary education or had more than primary education.
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groups (no m aternal education, incomplete prim ary, and complete prim ary or more), a 
significant im pact of the education of m other has been observed. Furtherm ore, the 
influence and im portance of m aternal education on infant m ortality  appear to have 
strengthened in the presence of control for the influences of the proxim ate or a num ber of 
dem ographic factors (Table 4.6).
The analysis shows th a t children born to m others with no education experienced 
considerably higher risks of dying both during the period of infancy as well as between 
ages one and five years than  children born to m others with a t least some prim ary 
education (Table 4.6 to Table 4.8). However, there appears no support for the hypothesis 
th a t the lower m ortality  risks among children of m others with some education had 
resulted from the age a t which child bearing was initiated  or from the intervals between 
successive b irths for the educated group of m others (Table 4.9 and Table 4.10). It 
appears from the analyses th a t the better survival chance among children of educated 
m others in Bangladesh was related to m other’s parity  (the num ber of children a m other 
ever had), or probably to o ther proxim ate determ inants suggested in the Mosley and 
Chen (1984) framework which are beyond the scope of the present study.
The results in relation to the mechanisms through which m aternal education relates 
to  child survival deserve further discussion. Most studies in the past have been concerned 
prim arily with establishing the negative relationship between early age m ortality  and 
m other’s educational s ta tus. Until recently there have been few studies which have tried 
to explain the phenom ena through which m other’s education ensures improved chances of 
survival. Since education, income and occupation are often highly inter-related , it has 
generally been assumed by dem ographers th a t m aternal education is merely a reflection of 
the socio-economic sta tu s or the living standard  of the family to which the child belongs. 
However, th a t the differential child m ortality  experiences by m other’s education are not 
a ttr ib u tab le  to such socio-economic sta tu s only, has been dem onstrated  by Caldwell 
(1979) w ith  his study in Nigeria. The persistence of a negative relationship of m other’s 
education with child m ortality  for different social s tra ta  suggests th a t there are other
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pathw ays in which m aternal education acts on child survival. Caldwell (1979;1981) 
believes th a t schooling makes the m other feel more responsible for the health and welfare 
of her offspring and her family; schooling prom pts her to retain  an overall control of 
decision-m aking within the family which may have a profound positive im pact on child 
nu trition  and health. LeVine (1980) views education as a psychological variable in the 
wray in which th ird  world-m others think about and behave tow ards their children.
A great deal of Caldwell’s beliefs or LeVine’s view is reflected in a study in 
Bangladesh. One anthropological study carried out by Lindenbaum  et al (1985) in two 
M atlab  villages is in fact an invaluable piece of work in demographic lite ra tu re  which 
docum ents some of the mechanisms through which m aternal education relates to  infant 
and child health and so to  m ortality  in Bangladesh. Description of individual cases shows 
how the health seeking behaviour of an educated m other differs from th a t of an 
uneducated m other; explicit support for Caldwell’s (1979; 1981) argum ent th a t educated 
m others dem and m odern medicine is evident in the study. From  their day-to-day 
observation, the au thors note th a t education encourages an upward social movement; 
schoolgirls had easy access to radio and hence to  the modern world. M others with some 
education practiced better personal hygiene which was reflected in every day life and this 
hygienic behaviour was passed to their children (Lindenbaum  et al, 1985). Such different 
hygienic behaviour among the educated and the uneducated m others is also evident in 
another more recent study in M atlab  (Bhuiya, forthcoming). This later study shows th a t 
educated m others, independent of their household sta tus, were more likely to wash their 
hands after defecation, more aware about the hazards of drinking unboiled surface w ater, 
and they were more likely to warm  food left overnight before eating or serving again.
A few more recent studies mainly examining the relation between m other’s 
education and health-related issues can be cited which are likely to reflect a t least some 
causal links between child m ortality  and education. C hakraborty  (1987) in the same 
M atlab  study area observed th a t m aternal education was related to utilization of 
preventive health measures. His study shows th a t educated m others were more likely to
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imm unize their children w ith such vaccines as measles, polio, D PT and BCG (it should be 
m entioned th a t measles, dip theria , whooping cough, and polio are among the m ajor killers 
of children under five years in the developing countries). Similar observations appear in 
Thailand (VVilairat, 1987), and in Indonesia (Streatfield et al, 1986). M aternal education 
in Indonesia appeared to have a strong positive relation with many aspects of knowledge 
on im m unization. It has been observed th a t educated m others were more likely to be 
trea ted  differently by the health workers and they were more likely to complain if the 
service quality was poor (Streatfield et al, 1986).
One study dissim ilar to  the above cited studies but concerned w ith the mechanisms 
through which socio-economic factors influence infant deaths is worth m entioning. This 
study, also based on the M atlab  DSS d a ta  in Bangladesh, shows th a t m aternal education 
was related to  gestational m onth of term ination. The length of the gestational period was 
shorter and thus the incidence of prem ature b irths (which determines neonatal deaths) 
was higher among m others with no education (Chowdhury, 1982). This suggests th a t 
infants born to  m others with no education were more likely to be of lower b irth  weight 
than  infants born to the educated m others.
One of the im portan t mechanisms of the effects of socio-economic s ta tu s  in the 
Mosley and Chen (1984) framework is through nu trition . There is evidence th a t severely 
m alnourished children have enormously higher risk of dying than  well-nourished or 
m oderately m alnourished children (see Chen et al, 1980a; 1980b; Bhuiya et al, 
forthcom ing). However, because of the  expensive longitudinal operation required, d a ta  
which would facilitate direct linking of the socio-economic sta tus of parents or families 
w ith the prevalence of m alnutrition  among their children, and m orbidity and m ortality  
among these children are scarce (Ruzicka and Kane, 1986). At least one such study 
(Chow dhury, 1984) which is also based on the M atlab da ta , can be cited here. In a 
longitudinal study, Chowdhury (1984) observed th a t the proportion of severely 
m alnourished children was considerably higher among the illiterate (no formal schooling) 
than  the literate  (at least one year formal schooling) m others. The ra te  of m ortality
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between ages one and three years among the severely m alnourished children was three 
tim es as high as among the well-nourished children. The study exclusively dem onstrates 
th a t m aternal education influences child nutritional s ta tus which ultim ately determ ines 
child m ortality .
There are num erous studies in the litera tu re  showing th a t the proportion of 
m alnourished or under-nourished children has a negative relation w ith m o ther’s 
educational s ta tu s  but alm ost all such studies so far have depicted the condition under 
the univariate  condition. Thus, since m other’s education is often related to  fa ther’s 
education and so to family income, one could argue th a t m aternal education determ ines 
family income which ultim ately influences child nutrition  directly. Evidence which 
conflicts w ith th is hypothesis does appear in the case of Bangladesh. A nu tritional study 
among children under age three years in the Companigonj health project area indicates 
th a t im provem ent in child nu tritional s ta tu s was not constrained by family income alone. 
Along with two other demographic factors, m o ther’s education emerged as a strong 
determ inan t of child nutrition  even when the influence of family income was controlled. 
A higher family income was of relatively greater benefit to the children of literate  m others 
than  to those of illiterate m others in improving their nutritional s ta tus (Bairagi, 1980). 
T hus, it seems th a t given the same income constra in t, an educated m other is able to 
provide more nourishing foods to  her children than  does an uneducated m other.
The above discussion presents an insight into various possible causal links of the 
relationship between child survival and m other’s education. So, other than  m other’s 
parity , as observed in the present analysis, of the three m aternal factors examined 
(m other’s age a t b irth , birth  interval and parity ), the better survival chance among 
children of educated m others in Bangladesh m ight have been related to some other factors 
which may or may not fit w ithin the range of the proxim ate determ inants in the 
framework suggested by Mosley and Chen (1984) but which are not examined here.
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C H A P T E R  5
CHILD SU R V IV A L  A N D  ITS EFFECTS ON THE  
M O R T A L IT Y  RISKS OF SIBLINGS
5.1 In troduction
T h a t 'high risk’ m others, th a t is. m others with a history of previous foetal and 
infant loss, are also subject to  higher-than-average risk of losing their most recent b irths 
is a long-recognized phenomenon in epidemiological studies. Such studies in fact began in 
the late 1930s when G ardiner and Yerushalmy (1939), using 1936 da ta  from upstate New 
York, first observed a repetitive p a tte rn  of child loss within individual families (cited in 
G ubhaju , 1985b:231). Following their observation, a num ber of follow-up studies on this 
issue was done with the New York d a ta  by Schlesinger and Allaway (1955; 1957), and 
Schlesinger et al (1972). These studies noted th a t foetal wastage, neonatal and perinatal 
death  rates all increased linearly w ith increase in the num ber of previous child losses to 
the same m other.
Such a ’high risk’ group of m others has also been identified in d a ta  from a num ber 
of prospective studies in Bangladesh. Consistently higher rates of early foetal wastage 
and still b irths among pregnancies to m others with two or more previous pregnancy losses 
than  to m others writh  no or only one pregnancy loss have been reported in the M atlab 
study area (see for example, Swenson and Harper, 1979a; 1979b). Higher rates of 
m ortality  during neonatal and post-neonatal periods among children of m others with two 
or more child losses than  those with one or no child loss were also observed in a later 
study (Swenson, 1981). Such an observation for the neonatal period was noted in an 
earlier study as well (Stoeckel and Chow dhury, 1972). Studies in other developing
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countries also give the same evidence (see for example, Garcia y G arm a, 1983). Previous 
pregnancy experience emerged, along with some other demographic factors, as a highly 
significant factor influencing infant m ortality  in Thailand. The risk of dying during 
infancy was found to be considerably higher among the group of children of m others 
having one or more pregnancy losses (Frenzen and Hogan, 1982).
W hile most of these studies in the past have examined the m ortality  or pregnancy 
w astage rates according to the num ber of preceding pregnancy or child loss experience, a 
num ber of more recent studies based on the W’orld Fertility  Survey da ta  have attem pted  
to  estim ate  the net influence th a t the survival s ta tu s  of the imm ediately preceding child 
had on the m ortality  risk of its subsequent sibling (the index child) (G ubhaju, 1984; 
Cleland and Sathar, 1984; Hull and G ubhaju, 1986; Park, 1986; Kim, 1986). G ubhaju 
(1984) not only identified ’survival s ta tu s of the preceding child a t the birth of the index 
child’ as a  strong determ inant of infant and child m ortality  in Nepal bu t also showed th a t 
the  survival of the preceding child acts on the m ortality  of the index child independently 
of a num ber of o ther demographic factors. Hull and Gubhaju (1986) found ’survival 
s ta tu s  of the preceding child a t the birth  of the index child’ equally as im portan t a 
de term inan t of infant and child m ortality  in Indonesia as the preceding birth  interval 
length. Kim (1986) observed in Korea th a t the m ortality  risk during infancy among 
infants whose im m ediately preceding sibling died before age one year was more than twice 
the risk when com pared w'ith infants whose preceding sibling was alive a t age one year. A 
far larger differential (about four times) between the m ortality  risks of the two groups of 
infants was noted in an another study in Korea (Park , 1986).
The analysis in the preceding chapters did not consider the survival s ta tus of the 
preceding child in investigating the m ortality  risk of the index child. Since in the 
lite ra tu re  a large differential appears in the m ortality  risks of a child in relation to  the 
survival of its preceding sib ling(/s), the present chapter is designed to  examine infant and 
child m ortality  in detail along with the survival s ta tu s  of preceding children. The length 
of the preceding b irth  interval is likely to be inter-related with the survival sta tus of the
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preceding child. If the preceding child dies a t an early age, the m other is subject to an 
earlier re tu rn  of post-partum  ovulation and hence subject to an earlier risk of conception, 
in the absence of contraception, than  if the preceding child was alive. Thus death  of the 
preceding child is likely to cut the duration of the preceding b irth  interval of the index 
child. Because of this inter-relation between the survival of the preceding child and the 
preceding b irth  interval length of the child in question, it can be hypothesized th a t in the 
absence of control for the survival sta tus of the preceding child, the estim ates of the 
effects of the preceding b irth  interval might be an over-estim ation. Hence, the effects of 
the  preceding birth  interval are examined in this chapter together with survival s ta tu s  of 
the preceding child. Two types of intra-fam ily m ortality  risk are examined: m ortality  in 
relation to  the survival of the imm ediately preceding sibling and m ortality  in relation to  
the  survival of the im m ediately preceding two siblings.
5.2 A naly tica l A pproach
The intra-fam ily m ortality  relationship could be an independent influence of the 
death  of the  preceding child th a t identifies a high-risk group of m others or it could be due 
to  such factors as m other's age a t birth, birth  order and sex of the child, and preceding 
b irth  in terval length (G ubhaju, 1984:133). Thus it will be examined here first whether a 
m ortality  differential exists between the two groups with the preceding child 'a live1 and 
w ith preceding child ’dead’ in relation to the above-stated demographic factors. If it 
exists, in the next step survival s ta tu s  of the preceding child will be included in the logit 
linear model analysis as an additional factor w ith the o ther demographic and social 
factors examined in C hapter 3 and in C hapter 4.
The measure of intra-fam ily correlation th a t will be employed here is ’survival 
s ta tu s  of the preceding child a t age one year’ (th a t is, whether the preceding sibling is 
dead or alive by age one year). Some studies (for example, G ubhaju, 1984; Hull and 
G ubhaju , 1986) did use ’survival s ta tus (dead or alive) of the preceding child a t the tim e 
of b irth  of the index child’ for such an intra-fam ily m ortality  investigation. However, it
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can be argued th a t the former is likely to be a better measure of intra-fam ily m ortality  
than  the la tte r because b irth  history ra ther than pregnancy history is used in this 
analysis. Therefore, an index child following one or more pregnancy losses will possess a 
relatively longer preceding birth  interval than if there were no such losses. Thus if one 
considers survival s ta tu s  of the preceding child a t the tim e of birth  of the index child, the 
resulting estim ates are likely to be subject to bias. The interval between the b irth  of the 
preceding child and th a t of the index child could be too long for observing such a 
phenomenon in investigating the intra-fam ily m ortality .
5.3 Survival Status o f Preced ing Child and Infant M orta lity  D ifferentials
5.3.1 M aternal A ge at B irth  and B irth  Order o f the Child
Table 5.1 presents the infant m ortality  ra te  per thousand live births by m other’s 
age a t b irth  and by b irth  order of the child with the survival s ta tu s (dead or alive) of the 
preceding child a t age one year.
It is quite apparent th a t a child whose immediately preceding sibling was dead had 
a considerably higher risk of dying in infancy than  if its imm ediately preceding sibling 
was alive. This is true for infants of m others of all ages and for all birth orders. When 
control is introduced for the survival s ta tu s of the preceding child a t age one year, the 
m ortality  rates tend to  decrease with m other’s age at b irth . In fact, no real differences 
appear in the m ortality  rates of infants born to m others aged 20-29 and those to m others 
aged 30 or more, irrespective of the preceding child's survival sta tus. As observed in 
C hap ter 3, the lowest m ortality  rate  pertains to infants of birth  orders 4-5. This is also 
independent of the preceding child’s survival s ta tus. When the preceding child is dead, 
the m ortality  rate  among infants of b irth  order six or more appears to be higher than 
among those of b irth  orders 2-3. The reverse is observed when the preceding child is 
alive.
One im portan t observation here is th a t the differentials in the m ortality  of the two
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T ab le  5-1: Infant m ortality  by m aternal age, b irth  order and
survival s ta tu s of the preceding child at 
age one year, Bangladesh
Vaxiable Preceding child at its age one yeax
Dead
(1)
Alive
(2)
Ratio
(3)
[ = ( 1 ) / ( 2 ) J
Maternal age: 
(years)
<20 266 (701) 141(2,230) 1.88
20-29 248(1,026) 97(6,589) 2.55
30+ 247 (472) 98(3,209) 2.52
All 254(2,199) 105(12,028) 2.42
Birth order
2-3 254 (989) 117(4,494) 2.17
4-5 217 (571) 91(3,668) 2.38
6+ 286 (639) 104(3,866) 2.75
All 254(2,199) 105(12,028) 2.42
Notes: Rates axe per 1000 live births;
Figures in paxentheses indicate the number of births;
The analysis considers the cohort born during 1959-73.
Source: Subset of BFS data tape
groups of infants widen w ith the increase in b irth  order. This suggests th a t the influence 
of the survival s ta tu s  of the preceding child is more pronounced among the higher order 
b irths. The same phenomenon is observed with m other’s age a t birth . This is probably 
because of the close inter-relation of b irth  order with m other’s age, th a t is, higher order 
b irths are more likely to  occur to m others in the higher reproductive ages. However, even 
when controls for m other’s age are introduced, an increased differential in the m ortality  of 
the two groups of infants tends to  appear with b irth  order, except in the case of those 
born to  the young m others under age 20 years (Table 5.2).
The results in Table 5.2 imply th a t m other’s age and birth  order of the child do not
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T ab le  5-2: Infant m ortality  by m other’s age and birth order, and
survival s ta tus of the preceding child a t age 
one year, Bangladesh
Variable Mother’s age at birth 
<20 I 20-29 I 30+
Preceding child at age one year
Birth
order
Dead
(1)
Alive
(2)
Ratio
(3)
Dead Alive 
(4) (5)
Ratio
(6)
Dead
(?)
Alive
(8)
Ratio
(9 )
2-3 264 139
(628)(2,004)
1.90 232 97
(344)(2,345)
2.39 - 138
(145)
-
4-5 271
(70)
156
(217)
1.73 216 89
(435)(2,812)
2.42 167
(66)
78
(637)
2.14
6+ - 329 111
(246)(1,431)
2.96 255 100
(390)(2,426)
2.55
All 265 140
(700)(222,9)
1.89 248 97
(1,025)(6,588)
2.55 247 98
(473)(3,208)
2.52
Notes: Rates are per 1000 live births;
Figures in parentheses indicate number of births;
Ratio is the proportion of dead to alive;
indicates less than 40 cases;
The analysis considers the cohort born during 1959-73.
Source: Subset of BFS data tape
account for the differential m ortality  rates of infants with preceding sibling dead, and 
w ith preceding sibling alive. In other words, the survival sta tus the preceding child acts 
on the m ortality  of the index child independent of m o ther’s age a t b irth  and b irth  order.
5 .3 .2  S ex  o f  th e  C h ild
Table 5.3 presents the infant m ortality  rate  per thousand live births by survival 
s ta tu s  of preceding child, and b irth  order for each sex separately. Irrespective of the sex 
of the child, an infant preceded by an alive sibling had a considerably lower m ortality  risk 
than  one preceded by a dead sibling. The usual m ortality  differentials are also observed 
w ith respect to sex of the child, female infants having lower m ortality  than  male infants.
This is true for each order of b irth .
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T a b le  5-3: Infant m ortality  by sex and b irth  order, and survival
s ta tu s  of the preceding child a t age one year, 
Bangladesh
Male Female
iPreceding Child at age one year
Birth Dead Alive Ratio Dead Alive Ratio
order (1) (2) (3) = (4) (5) (6)-
[(l)/(2)] [(4)/(5)]
2 277 122 2.27 230 113 2.03
(306) (1,165) (278) (1,136)
3 263 125 2.10 246 105 2.34
(201) (1,160) (203) (1,030)
4 281 91 3.08 178 91 1.95
(153) (1,005) (174) (939)
5 223 90 2.47 183 90 2.03
(134) (861) (109) (862)
6+ 294 111 2.65 277 98 2.82
(323) (1,912) (317) (1,953)
All 274 110 2.49 234 100 2.34
(1,117) (6,103) (1,081) (5,920)
Notes: Rates are per 1000 live! births;
Figures in parentheses indicate number of births
The analysis considers the cohort born during 1959-73.
Source: Subset of BFS data tape
The detailed analysis here again strengthens the previous Finding in C hapter 3 th a t 
the lowest m ortality  risk was experienced by infants of fourth and Fifth birth  orders. 
W hen the preceding child is alive, this is quite clear. W hen the preceding child is dead, 
the  same result holds for the female infants but not for the male infants. The fourth birth  
order male infants appeared to  have a slightly higher m ortality  than  those of second and 
th ird  b irth  orders. As in the previous section, it is also observed th a t the differentials in 
the  m ortality  rates of the two groups of infants, w ith the preceding child dead and with 
the preceding child alive, shows a tendency to increase w ith the order of birth  for either 
sex. This again suggests th a t the influence of the survival of the preceding child is greater 
am ong higher order births.
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5 .3 .3  P r e ce d in g  B ir th  In terv a l
The mortality rates by the length of the preceding birth interval for the two groups 
of infants are presented in Table 5.4. Since preceding birth interval is the most crucial 
factor th a t  explains both infant as well as child m ortality differences, the rates in relation
to the birth interval length have been calculated in more detail.
T ab le  5-4: Infant mortality by preceding birth interval length
and survival s ta tus  of the preceding child a t  age 
one year, Bangladesh
Preceding
birth
interval
(months)
Preceding child at age one year
Dead
(1)
Alive
(2)
Ratio 
(3) =
[ (l)/(2) ]
<13 387 248 1.56
(302) (527)
13-18 292 176 1.65
(588) (1,619)
19-24 171 113 1.51
(431) (2,452)
25-36 220 86 2.55
(476) (4,020)
37-48 147 69 2.13
(183) (2,013)
49-60 78 50 1.56
(77) (674)
60+ 122 39 3.12
(90) (663)
All 238 104 2.29
(2,147) (11,968)
Notes: Rates axe per 1000 live births;
Figures in parentheses indicate number of births;
The analysis considers the cohort born during 1959-73.
Source: Subset of BFS data tape
At each birth interval length, infants with preceding child dead had a considerably 
higher mortality  rate  than those infants with preceding child alive, thus showing th a t  the
140
T ab le  5-5: P roportionate  distribution of b irths by survival sta tus of
the preceding child, preceding birth  interval and 
wasted pregnancies ever experienced by a m other, 
Bangladesh
Preceding
birth
interval
(months)
Preceding child at age one year
Alive 1 Dead
Number of pregnancy wastage
0 1 2+ 0 1 2+
<13 0.044 0.041 0.054 0.145 0.132 0.125
13-18 0.135 0.145 0.103 0.274 0.292 0.208
19-24 0.210 0.198 0.176 0.210 0.185 0.160
25-36 0.342 0.320 0.316 0.225 0.220 0.194
37-48 0.165 0.175 0.182 0.081 0.085 0.132
49-60 0.053 0.061 0.081 0.033 0.041 0.056
>60 0.051 0.060 0.088 0.032 0.045 0. 125
Total 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0 1 . 0 0 0
N 8,550 2,538 879 1,534 472 144
Notes: Considers births of orders two and more;
The analysis is based on the cohort born during 1959-73.
Source: Subset of BFS data tape
influence of preceding sibling’s survival s ta tus is independent of the preceding birth  
in terval length. If the preceding child is alive, a monotonic negative relation appears 
between b irth  interval and m ortality  rate , bu t the relation is more complicated when the 
preceding child is dead by age one year. Infants born w ith an interval of two to three 
years after the b irth  of a child who had died had considerably higher m ortality  rate  than 
those infants with a preceding birth interval of one-and-a-half to  two years. It seems 
unlikely th a t d a ta  errors produced such a result and thus the explanation rem ains 
unknown. However, possibly the distributions are influenced by the omission of still
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births. A sim ilar result was observed with very high quality da ta  from the M atlab DSS 
area, Bangladesh. When the preceding child survived a t least one year, there appeared a 
clear negative relationship between post-neonatal m ortality  rate  and the length of inter- 
pregnancy interval; but when the preceding child died in infancy, a substantially  higher 
m ortality  ra te  was observed among infants having an inter-pregnancy interval of more 
than  two years compared with those having an interval of one-to-two years (Swenson, 
1981:301). However, no explanation has been suggested in relation to such an unexpected 
result.
A considerably higher m ortality  rate  is also observed among infants born after an 
in terval of more than  five years compared with the infants born between four and five 
years after the birth  of the preceding child. This higher m ortality  among infants with the 
preceding child dead is likely to be associated with m other’s health problems or repeated 
pregnancy losses before the birth  of the index child. This explanation tends to be 
supported by the d a ta  presented in Table 5.5, which shows the proportionate distribution 
of all second and higher order births by the length of the preceding birth  interval, survival 
s ta tu s  of the preceding child a t age one year and the num ber of wasted pregnancies ever 
experienced by a m other. The proportion of births increases with the num ber of wasted 
pregnancies a t longer birth intervals (37 m onths and more). This is true for both groups 
of b irths with preceding child dead and alive. The largest differentials in the proportions 
are observed when the preceding child is ’dead’ and the interval is more than  five years.
As with m aternal age and birth  order, m ortality  differentials between the two 
groups of infants tend to increase w ith the length of the birth  interval. This indicates 
th a t the death  of the preceding child exerts more influence in the longer intervals than  the 
shorter intervals in spite of the fact th a t m ortality  levels are lower in the longer intervals. 
Such a result was also observed by Gubhaju(1984:142) w ith the Nepal Fertility  Survey 
data . However, the increased num ber of pregnancy losses associated w ith longer birth 
intervals m ight explain this observation.
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5.4 Survival S tatus of Preceding Child and Child M orta lity  D ifferentials
5.4.1 M aternal A ge at B irth  and B irth  Order o f the Child
The rates of m ortality  betw een  ages one and five years by m oth er’s age, 
by b irth  order and survival status o f the preceding child are presented in Table 
5.6. R ecall that the rates are per 1000 children w ho survived  the period of 
in fancy.
T able 5-6: Child mortality by maternal age, birth order and
survival status of the preceding child at 
age one year, Bangladesh
Variable Preceding child at age one year
Dead
(1)
Alive
(2)
Ratio
(3)
[=(l)/(2)]
Maternal age: 
(years)
<20 45 (335) 113(1,180) 0.40
20-29 47 (468) 94(3,520) 0.50
30+ 41 (220) 67(1,624) 0.61
All 45(1,023) 91(6,324) 0.49
Birth order
2-3 39 (484) 94(2,437) 0.41
4-5 54 (277) 97(2,081) 0.55
6+ 42 (261) 79(1,084) 0.53
All 44(1,022) 91(6,322) 0.48
Notes: Rates axe per 1000 exposed children;
Figures in paxentheses indicate number of births;
The analysis considers the cohort born during 1959-68.
Source: Subset of BFS data tape
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Table 5-7: Child mortality by m other’s age and birth order, and
survival status of the preceding child at age 
one year, Bangladesh
Variable Mother’s age at birth (years)
<20 I 20-29 I 30+
Preceding child at its age one
Dead Alive Ratio Dead Alive Ratio Dead Alive Ratio
Birth
order
2-3
(1) (2) (3) (4) (5) (6) (7) (8) (9)
36 112 0.32 46 82 0.56 53
(303)(1,051) (173)(1,292) (94)
4-5 - 124 - 43 106 0.40 _ 54 -
(121) (206)(1,557) (403)
6+ - - - 56 91 0.61 35 72 0.48
(89) (671) (172)(1,126)
All 45 114 0.39 47 94 0.50 36 66 0.54
(335)(1,180) (468)(3,520) (219)(1,623)
Notes: Rates are per 1000 live births;
Figures in parentheses are number of exposed children; 
Ratio is the proportion of dead to alive;
indicates less than 40 cases;
The analysis considers the cohort born during 1959-68.
Source: Subset of BFS data tape
A s in infant m orta lity , the child m orta lity  rate tends to decrease w ith  
m oth er’s age at b irth , irrespective of the preceding ch ild ’s survival sta tus but 
unlike infant m orta lity , a higher child m orta lity  rate is observed am ong  
children of b irth  orders 4-5 than am ong th ose  o f birth orders six  or m ore. A  
different picture em erges w hen control is in troduced  for m oth er’s age at b irth . 
W hen the preceding child is a live, the rate o f m orta lity  am ong children o f b irth  
orders 4-5 o f m others aged 20-29 is m arkedly higher than am ong those o f b irth  
orders six  or m ore, but w hen the preceding child is dead, the reverse is 
observed (Table 5.7.
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The m ost strik ing observation here is the reversal in the m ortality risk. Unlike 
infant m orta lity , substantially  higher child m ortality  rates are observed among children 
w ith the preceding child alive a t age one year than  those children with the preceding child 
dead. The result disagrees with results from studies carried out elsewhere. M ortality 
rates during infancy as well as between ages one and five years in Nepal and in Indonesia 
were found to  be higher among the group with the preceding child dead than  among the 
group w ith the preceding child alive a t the birth  of the index child (G ubhaju, 1984; Hull 
and G ubhaju , 1986). However, the higher child m ortality  rate  among children with 
preceding child alive ra ther than dead observed here in the case of Bangladesh seems to 
be quite reasonable. Since survival chance a t ages 1-4 years of an index child is more 
likely to  be influenced by the ’behavioural’ mechanism  rather than the ’biological’ 
m echanism  of death , the  child is likely to have a higher probability of surviving because 
of the rem oval of com petition due to  the death of the imm ediately preceding sibling. The 
children born to  the  same m other and thus sharing the same in tra-uterine condition, 
which is a biological m echanism  of death , are more likely to  die during infancy than  at 
ages beyond infancy.
5.4.2 Sex o f the C hild
Table 5.8 presents child m ortality  rate between ages one and five years by sex and 
b irth  order of the child. It has been observed in C hapter 3 th a t female children, in spite 
of their biological advantage over male children, experienced higher m ortality rate 
between one and five years of age than  male children. The results in Table 5.8 show th a t 
the survival advan tage of children w ith the preceding child dead is independent of the 
child’s sex; both male and female children enjoying higher chances of survival if the 
preceding sibling is dead than  if the preceding sibling is alive.
Two im portan t additional observations can be made here. F irst, when the 
preceding sibling is alive, in m ost instances of b irth  order, m ortality  rates are higher for 
the female children than  the corresponding male children. On the other hand, when the 
preceding sibling is dead, m ortality  rates are lower among the female children than
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T a b le  5-8: Child m ortality  by sex and birth  order, and survival
sta tus of the preceding child at age one year, 
Bangladesh
Male 1 ___ __ . Female
Preceding Child < 1it age one year
Birth Dead Alive Ratio Dead Alive Ratio
order (1) (2) (3) (4) (5) (6)
= (l)/(2) =(4)/(5)
2 51 98 0.52 28 83 0.33
(156) (612) (140) (624)
3 52 83 0.62 32 113 0.28
(95) (625) (94) (573)
4 70 89 0.78 68 108 0.63
(71) (580) (88) (527)
5 16 81 0.19 36 109 0.33
(62) (490) (55) (482)
6+ 47 75 0.63 37 84 0.44
(126) (879) (135) (926)
All 49 84 0.58 39 97 0.40
(SIO) (3,186) (512) (3,132)
Notes: Rates are in per 1000 exposed children;
The analysis considers the cohort born during 1959-68. 
Source: Subset of BFS data tape
among the male children. Second, the differentials in the m ortality  experiences of the two 
groups of children with the preceding sibling dead and those w ith the preceding sibling 
alive are relatively larger for the female children than  for the male children. This is 
shown by the ’ra tio s’ in columns 3 and 6 in Table 5.8. The results m ight have im portant 
im plications. Given her biological superiority, a female child w ith its preceding sibling 
dead by age one year is considerably less likely to die between one and five years of age 
than  a male child exposed to the same conditions. Though the society is characterized by 
strong son preference, it is likely th a t death of the preceding child draws more care and 
a tten tio n  from the parents to the index child irrespective of its sex and because of this, a 
daughter gains more benefits w ith this ex tra care than a son.
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The issue of male and female m ortality  is further examined in Table 5.9 by 
controlling for the sex of the immediately preceding sibling. It again appears th a t when 
the preceding sibling is alive, female children have higher m ortality  than male children. 
This holds irrespective of the sex of the preceding sibling. The relation is less conclusive 
when the preceding sibling is dead by age one year. Exam ination of individual rates by 
b irth  order m akes it difficult to draw any definite conclusion because of the small number 
of cases exposed to m ortality  in this case. The overall m ortality  rates show th a t when 
the preceding dead child is a female child, then female children have considerably lower 
m orta lity  than  male children (an overall rate  of 23 as against a rate of 52 per 1000 
exposed children). However, when the preceding dead child is a male child, female 
children have a slightly higher m ortality than  male children (51 as against 46 per 1000 
exposed children), the difference of course m ight not be significant.
The analysis can be inverted by examining by the sex of the preceding child 
controlling for sex of the index child. When the preceding child is alive, m ortality is 
considerably higher among the male children preceded by a male sibling than among 
children preceded by a female sibling (an overall rate  of 92 as against 77). Again, when 
the preceding sibling is alive, m ortality  is higher among the female children preceded by a 
male sibling than  among children preceded by a female sibling (an overall rate  of 101 as 
against 93). Thus, irrespective of its sex, a child preceded by an alive male sibling has a 
higher m ortality  rate  than  a child preceded by an alive female sibling. Two possible 
hypotheses can be a ttached  to these results. F irst, given th a t a strong son preference 
prevails in Bangladesh, the level of com petition is higher if the child in question is 
preceded by a male sibling than  if it is preceded by a female sibling. In other words, an 
index child faces harder com petition from its preceding male sibling than from its 
preceding female sibling. The Second hypothesis relates to  the role or s ta tu s  of females in 
the society. Because of severe social restriction on m ovem ents, female activities in 
Bangladesh have trad itionally  been limited to cooking, looking after children or doing 
other household work. Like a young boy who is usually an ex tra  help to  his father 
involved in income generating activities, a girl is also a helping hand to her mother
Table 5-9: Child mortality by birth order, sex of the child, sex of
the preceding child and survival of the preceding child 
at age one year, Bangladesh
Index child: Male
Preceding child: Male Preceding child: Female
Survival status of preceding child at age one year
Birth
order
Dead Alive Ratio Dead Alive Ratio
2 33 101 0.32 79 94 0.84
(91) (307) (63) (306)
3 22 114 0.19 80 53 1.51
(44) (306) (50) (320)
4 97 98 0.99 33 84 0.39
(41) (285) (30) (296)
5 29 69 0.42 _ 94 _
(34) (245) (245)
6+ 58 87 0.67 35 68 0.51
(69) (437) (57) (442)
All 46 92 0.50 52 77 0.67
(279) (1,580) (228) (1,609)
Index child: Female
Preceding child: Male Preceding child: Female
Survival status of preceding child at age one
Birth
Dead Alive Ratio Dead Alive Ratioorder
2 24 81 0.29 17 85 0.20
(82) (320) (57) (305)
3 53 133 0.40 0 95 -
(56) (292) (38) (282)
4 75 102 0.73 59 114 0.51
(53) (274) (34) (253)
5 62 104 0.59 - 116 -
(32) (249) (233)
6+ 59 93 0.63 30 75 0.40
(67) (459) (67) (467)
All 51 101 0.50 23 93 0.25
(290) (1,594) (220) (1,540)
Notes: Rates axe in per 1000 exposed children; Figures in paren­
theses axe number of exposed children; less than 30 cases;
The analysis considers the cohort born during 1959-68.
Source: Subset of BFS data tape
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involved in household duties (for example, looking after younger siblings while the m other 
is cooking). Thus, an index child is likely to be cared for more by its imm ediately 
preceding female sibling than by its im m ediately preceding male sibling.*
The results m entioned earlier appear to agree with both the above hypotheses when 
the preceding child is alive but the picture is less clear when the preceding child is dead. 
Since harder com petition can be expected between m ale-male siblings than  between 
female-male siblings, under the first hypothesis, the death  of the preceding male sibling 
would result in a lower m ortality  rate  among male index children than the death  of the 
preceding female sibling. The rates in Table 5.9 conform with this expectation (an overall 
ra te  of 46 as against 52). Again, since the death  of the preceding male sibling is likely to 
lessen com petition for the index female child more than  death  of the preceding female 
sibling, one would expect a lower m ortality  ra te  among female children following a dead 
male sibling than  those following a dead female sibling. The results in this case are not in 
the expected direction; the death rate among female children following a dead male 
sibling is considerably higher than among children following a dead male sibling (an 
overall ra te  of 51 as against 23).
Under the hypothesis of more care by the preceding female sibling, m ortality  rates 
would be higher if the  index child, independent of its sex, is preceded by a dead female 
sibling than  if the  child is preceded by a dead male sibling. If examined closely , it would 
be clear th a t the rates in this case also do not completely agree with this expectation. 
However, it should be m entioned th a t the cases with the preceding sibling dead are small 
and thus the rates could be associated with sampling fluctuations. The im portance or 
significance of the results observed here will la ter be investigated by logit model analysis.
*Given that the average live birth interval in Bangladesh is about 33 months (see Chen et al, 
1974:294). the preceding child is around two and a half years older than the index child. Thus, the 
elder sibling is likely to be old enough to look after the index sibling to some extent between the 
first and the fifth years of life of the index child.
149
5 .4 .3  P r e ce d in g  B ir th  In terva l
The m ortality  rates by the length of the preceding birth  interval are presented in 
Table 5.10. As it has been observed in the d a ta  th a t no children with preceding child 
dead a t age one year and birth interval length 49-60 m onths died between ages one and 
five years (because of the small num ber of observations, n=50), b irth  intervals of length
49-60 and 61+ m onths have been combined into a  single group (49+ m onths).
T a b le  5-10: Child m ortality  by preceding birth  interval length
and survival s ta tu s  of the preceding child 
a t age one year, Bangladesh
Preceding
birth
interval
(months)
Preceding child at age one year
Dead
(1)
Alive
(2)
Ratio
(3)
[=(l)/(2)]
<13 89 234 0.38
(112) (205)
13-18 51 140 0.36
(254) (778)
19-24 41 96 0.42
(218) (1,290)
25-36 40 99 0.40
(223) (2,117)
37-48 19 51 0.37
(104) (1,106)
49+ 9 27 0.33
(107) (803)
All 40 90 0.44
(1,018) (6,299)
Notes: Rates are in per 1000 exposed children;
Figures in parentheses number of exposed children;
The analysis considers the cohort born during 1959-68.
Source: Subset of BFS data tape
Considerably lower m ortality  rates are observed at all b irth  intervals among the 
children w ith preceding child dead by age one year than  among the children with the
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preceding child alive. This suggests th a t the survival sta tus of the preceding child 
influences the child m ortality  rate  independently of the length of the preceding birth 
interval. When the preceding child is dead, unlike in infant m ortality , a fairly consistent 
and negative relationship appears between the length of the b irth  interval and the 
m orta lity  rate  a t ages between one and five years.
Again, unlike the case in infant m ortality , a t shorter b irth  intervals (less than  two 
years) larger differentials are observed between the m ortality  rates of the tw o groups of 
children with the preceding child dead by age one year and those wdth the preceding child 
alive (com pare column 3 in Table 5.10 with column 3 in Table 5.4). This suggests th a t in 
shorter intervals, the influence of com petition for m aterial resources on m ortality  a t ages 
between one and five years is more than  the influence of biological factors (those related 
to  m o ther’s health) on m ortality  during infancy.
5.5 N et Influences o f Survival S tatus o f Im m ediately  Preceding C hild on Infant 
M orta lity
The analyses in the previous sections have shown marked differentials in the 
m orta lity  experience of the two groups of children w ith preceding child dead and with 
preceding child alive. It appears th a t the survival s ta tu s  of the im m ediately preceding 
sibling influences m ortality  irrespective of m other’s age a t b irth , b irth  order, sex of the 
child and length of the preceding b irth  interval. In this section and in the next one, the 
net influence tha t the survival s ta tu s  of the im m ediately preceding child exerts on infant 
m ortality  as well as on child m ortality  between ages one and five years are estim ated by 
fitting  logit linear models. The analysis here rem ains the same as in the previous 
chapters except th a t ’survival of preceding child’ is introduced as an additional factor in 
the model.
Table 5.11 presents the m ain effects model estim ates for the effects of m other’s age 
a t b irth , birth  order, preceding b irth  interval and survival sta tus of the preceding child at
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Table 5-11: Effects of preceding birth  interval and survival s ta tus
of preceding child a t age one year on infant 
mortality , Bangladesh
Multivaxiate Model
Vaxiable 9Parameter Standard LRX df p
estimate error
Maternal age: 
<20
2.17 2 >0.100
0.014 0.055
20-29 -0.054 0.037
30+ 0.040 0.056
Birth order: 
2-3
14.68 2 <0.005
★*0.142 0.047
4-5 **-0.141 0.042
6+ - 0.001 0.049
Preceding 
birth 
interval: 
<19
286.70 2 <0.001
**0.690 0.041
19-36 -0.071 0.037
37+ **-0.619 0.050
SST1YR:: 
Dead
137.57 1 <0.001
**0.374 0.031
Alive **-0.374 0.031
Overall
effect -1.814 0.043
N= 14,050; Model LRX2= 562.52, df=494, p= 0.018
Notes: The estimates axe net of the effects of sex, year of 
birth of the child and mother’s education;
SST1YR stands for survival status of the preceding 
child at age one yeax;
** Significantly differs from the average odds of dying 
at the 1% level of significance of the normal distribution
Source: Subset of BFS data tape
152
age one year. In addition to the variables presented in the table, the variables: sex of the 
child, year of birth  of the child and m aternal education were also included in the model. 
M o th e rs  education has been included because it has been found to influence m ortality  
during infancy significantly (see C hapter 4). The estim ates for all these later variables 
(not presented in the table) are in the same directions as observed in C hapter 3 and in 
C hap ter 4. It is seen from the table th a t the estim ates by m other’s age a t b irth  and birth  
order are also in the same direction as observed in C hapter 3.
If the param eter estim ates in relation to  the preceding b irth  interval are compared 
w ith the parallel estim ates in Table 3.9 (C hapter 3), it appears th a t in the absence of 
control for the survival s ta tu s  of the preceding child, the estim ates of the effects of the 
preceding b irth  interval have been over-estim ated to some extent. The estim ates in Table 
5.11 suggest th a t  an infant born w ithin 18 m onths of its previous sibling had about 3.0 
tim es higher risk of dying than  an infant born three years after its preceding sibling’s 
b irth . This differential is slightly lower than  th a t observed in Table 3.9, C hapter 3 
(about 3.5 tim es).
The estim ates reveal th a t an infant whose preceding sibling was dead by age one 
year had a significantly higher risk of dying and th a t an infant following a live sibling at 
age one year had a significantly lower risk of dying in infancy than  the average-risk of all 
the infants. If com pared between the two groups, the estim ates suggest th a t an infant 
w ith the preceding child dead had about 1.9 times 
|{exp(-1.814+0.374)/1 + exp(-1.814+0.374)}/ {exp(-1 .814-0 .374)/l+exp(-1.814-0.374)}] or 
a 90 per cent higher probability of dying than  an infant whose preceding sibling was alive. 
This confirms th a t deaths during infancy of successive children in a family are in ter­
related. Thus a m other who lost her previous child during its infancy is more likely to 
lose her next child in its infancy as well.
If the LRXZ values for each of the factors in the table together with the 
corresponding degrees of freedom (df) and probability level (p) are com pared, survival
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s ta tu s  of the preceding child comes out as the second most im portant determ inant of 
infant m ortality  after the length of the preceding birth interval.
As in C hapter 3, some two factor in teractions have been tested here. These include 
in teractions of m other’s age a t b irth , birth  order and length of the preceding birth 
interval with the survival sta tus of the preceding sibling a t age one year. Each of the 
in teraction  term s has been added one a t a tim e to the main effects model and the
o
difference in the LRX values in the two models, one w ith main effects only and the other 
w ith one in teraction term  in addition to the m ain effects, has been noted. The results are 
presented in Table 5.12. It can be seen th a t although there appears to be no significant 
influence of m other’s age on infant m ortality  (see Table 5.11), it in teracts significantly 
w ith the survival s ta tu s of the preceding child. Both m other’s age and birth  order appear 
to influence infant m ortality  interactively with the survival s ta tu s of the preceding child 
a t age one year. However, unlike studies in Nepal (G ubhaju, 1984) and like studies in 
Pak istan  (Cleland and Sathar, 1984:409), no significant interaction is observed between 
the length of the preceding birth  interval and the survival s ta tu s  of the preceding child. 
This suggests th a t the influence of the length of the preceding birth  interval is 
independent of the survival s ta tus of the preceding child.
In order to  investigate the nature  of the in teractions, the interacting variables have 
been combined into jo in t variables. Thus m other’s age and survival s ta tu s of preceding 
child have been combined into a single variable and a main effects model has been fitted 
by taking all o ther variables in Table 5.11 in addition to the jo in t variable. The same has 
been done w ith b irth  order. The resulting estim ates have been presented in Table 5.13 
and Table 5.14 and also presented graphically in Figure 5.1.
The estim ates in Table 5.13 suggest varying relationships of m other’s age w ith 
infant m ortality  depending on the survival s ta tu s  of the preceding child. When the 
preceding child is alive, the risks of dying are higher a t the extrem e ages, showing the 
usually observed biological differentials of infant m ortality  in relation to m other’s age.
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T a b le  5-12: Size of likelihood ratio  chi-squares for certain
two-factor interaction effects on infant m ortality , 
Bangladesh
Interaction
term
LEX2 df P
SSTlYR by 
mother’s age 7.42 2 <0.025
SSTlYR by 
birth order 7.18 2 <0.050
SSTlYR by 
preceding 
birth 
interval 1.31 2 >0.100
N= 14,050
Notes: ’SSTlYR’ stands for survival status of the preceding
child at age one year;
Each of the interaction terms is an additional term to 
the main effects model in Table 5.11.
Source: Subset of BFS data tape
When the preceding child is dead, the risk of dying increases with m other's age. It is 
likely th a t  the physical s ta tu s  of the group of m others experiencing infant death (/s) 
worsens with age, and thus an older m other in such a group of m others is more likely 
than a younger m other to lose also her recent child in its infancy.
Irrespective of the survival s ta tu s  of the preceding child, higher risks of dying are 
also observed a t the extrem e birth  orders. W hen the preceding child is alive, the risk of 
dying is higher among infants of birth  orders 2-3 than  among infants of b irth  orders six 
and above. The reverse is observed when the preceding child is dead; the risk of dying is 
higher among b irths of order six or more than  those of b irth  orders 2-3. If a child dies in 
infancy, then the phenomenon is likely to  be repeated among its higher order siblings and 
so, one would expect an increased risk of dying with b irth  order. Surprisingly, the results 
here show th a t for both groups of children the lowest risk of dying pertains to  infants of
birth  orders 4-5.
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Table 5-13: Joint influences of survival s ta tus of the preceding
child a t age one year with mother 's  age at birth on 
infant mortality, Bangladesh
Multivaxiate Model
Parameter
estimate
Standard LRX2 df p
error
Survival status
and mother’s age: 149.67 5 <0.001
Alive at age 
one year
<20 *★-0.284 0.070
20-29 **-0.463 0.049
30+ * *-0.355 0.071
Dead by age 
one year
<20 *0.222 0.089
20-29 **0.413 0.071
30+ * *0.467 0.105
Overall effect -1.809 0.043
N=14,050; Model LRX2= 555.10, di:= 492, p= 0.025;
Notes: The estimates axe net of the effects of sex, year of
birth, birth order, preceding birth interval and mother’s 
education;
* and ** Significantly differ from the average odds of 
dying at the 5% and 1*7, levels of significance of the 
normal distribution.
Source: Subset of BFS data tape
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Table 5-14: Joint influences of survival s ta tus of the preceding
child a t  age one year with birth order on infant 
mortality, Bangladesh
Multivariate Model
Parameter
estimate
Standard LRX2
error
df p
Survival status
and birth order: 160.66 5 <0.001
Alive at age
one year
2-3 **-0.206 0.057
4-5 **-0.501 0.059
6+ **-0.435 0.063
Dead by age
one year
2-3 *0.415 0.079
4-5 * *0.175 0.095
6+ **0.552 0.088
Overall effect -1.809 0.043
N= 14,050; Model LRX2 = 555.34, df= 492, p= 0.025.
Notes: The estimates axe net of the effects of sex, year of 
birth, mother’s age, preceding birth interval and 
mother’s education;
* and ** Significantly differ from the average odds of 
dying at the 5% and l7, levels of significance of the 
normal distribution.
Source: Subset of BFS data tape
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0 .6
0 .5
0 .4
0 .3
0 . 2
0.1
0
- 0.1
- 0.2
- 0 . 3
- 0 . 4
- 0 . 5
- 0 . 6
0 . 6  -  
0 .5  - 
0 .4  - 
0 .3  - 
0 . 2  -  
0.1  -  
0  -
- 0.1  -  
- 0 . 2  -  
- 0 . 3  -  
- 0 . 4  - 
- 0 . 5  -
- 0 . 6  J
F ig u r e  5 -1 :  J o in t  in flu e n c e s  o f  s u rv iv a l s ta tu s  o f th e  p re ce d in g
c h ild  w it h  m o th e r 's  age, and  w ith  b i r th  o rd e r on 
in fa n t  m o r ta l i t y ,  B a n g la d e sh
Dead
Alive
1 I
<20 2 0 -2 9
,--------------------------1-----------
30+
Mother's age (years)
Birth order
T
Note: Considers the cohort born during 1959-73.
Source: Subset of BFS data tape
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5.6 N et Influences o f Survival Status o f Im m ed iately  P receding Child on Child  
M orta lity
Table 5.15 presents main effects model estim ates for the effects of sex of the child, 
sex of the im m ediately preceding child, m other’s age, birth  order, preceding birth  interval 
and survival s ta tu s  of the preceding child a t age one year on m ortality  between ages one 
and five years. Since there is an indication th a t ’sex of the imm ediately preceding child’ 
itself is likely to  influence the index child’s survival (see Table 5.9), this variable has been 
added to  the model. Again, since the effects of m other’s education was found to  be 
independent of a num ber of demographic factors and since m other’s education appeared 
to have a higher influence on m ortality  a t ages between one and five years, this variable 
has also been included in the model. As before (see C hapter 3), it is observed th a t sex of 
the child, m o ther’s age and birth  order of the child have no influences on m ortality 
beyond infancy. However, m other’s education appears to have a highly significant impact 
on the child m ortality  between ages one and five years (m other’s education was included 
in the model but the estim ates are not shown).
The most interesting result here relates to  the ’sex of the preceding child’. Whereas 
in the presence of control for the influence of the preceding b irth  interval, none of the 
factors: sex of the index child, m other’s age and b irth  order, appears to influence child 
m ortality  significantly, sex of the preceding child emerges as a significant factor of 
m ortality  risk between ages one and five years along with the two most influential 
factors: preceding birth  interval and survival s ta tu s of the preceding child. A 
significantly higher risk of dying is observed among the children born following the birth 
of a male sibling. The estim ates in Table 5.15 suggest th a t a child with a ’m ale’ 
preceding sibling had a risk of dying between ages one and five years which is 1.2 times 
the risk of dying of a child w ith a ’fem ale’ preceding sibling. This differential m ortality 
experience is statistically  significant.
A significantly higher than the average risk of dying is observed among the children
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Table 5-15: Effects of survival s ta tu s  of preceding child a t age
one year, sex of the preceding child and preceding 
birth interval on child m ortality , Bangladesh
Variable: Multivariate Model
Parameter Standard LRX2 df Pestimate error
Sex of the child : 3.12 1 >0.05
Male -0.075 0.043
Female 0.075 0.043
Sex of prece­
ding child: 4.32 1 <0.05
Male *0.089 0.043
Female *-0.089 0.043
Mother’s age: 2.32 2 >0.10
<20 0.061 0.091
20-29 0.067 0.061
30+ -0.128 0.094
Birth order: 2.78 2 >0.10
2-3 0.023 0.075
4-5 0.091 0.063
6+ -0.114 0.080
Preceding birth 
interval:
120.85 2 <0.005
<19 **0.695 0.072
19-36 *0.129 0.060
37+ * *-0.824 0.085
Preceding child 
at age one year: 47.51 1 <0.005
Alive **0.499 0.081
Dead **-0.499 0.081
Overall effect -3.076 0. 101
N= 7,284; Model LRX2= 301.89, df=316, p=0.707;
Notes: The estimates are net effects of mother’s education;
* and ** Significantly differ from the average odds of 
dying at the 5% andl% levels of significance of the 
normal distribution;
The analysis considers the cohort born during 1959-68. 
Source: Subset of BFS data tape
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with preceding sibling alive a t age one year and thus a significantly lower risk of dying is 
observed am ong those children with preceding sibling dead. The estim ates suggest th a t 
children w ith the preceding sibling alive had about 2.6 tim es higher risk of dying 
com pared to  those children with the preceding sibling dead.
The estim ates of the influence of the preceding b irth  interval are slightly higher 
than  those observed in C hapter 3 (Table 3.10), in contrast to  the case of infant m ortality . 
This upw ard movement in the estim ates of the influence of preceding b irth  interval occurs 
when the survival s ta tu s of the preceding child is added to the model suggesting th a t the 
influence of the preceding birth  interval is even greater in the presence of control for the 
survival s ta tu s  of the preceding child. The estim ates suggest th a t children born with an 
interval of less than or equal to 18 m onths had more than  four tim es higher risk of dying 
than  children born after more than  a three-year interval. This relative risk was slightly 
lower in the analysis w ithout control for the survival s ta tu s  of the preceding child (see 
Table 3.10, C hapter 3).
As in the case of infant m ortality , a num ber of tw o-factor in teractions for the 
m ortality  between ages one and five years have been tested here. These include 
in teraction  of the survival s ta tu s  of the preceding child w ith sex of the index child, with 
sex of the preceding child, w ith m other’s age, w ith b irth  order and, finally, w ith preceding 
b irth  in terval. None of these in teraction term s was found statistically  significant and 
thus none is discussed further. Furtherm ore, no in teraction was found between sex of the 
index child and sex of the preceding child (LRX ^= 0.14, d f= l ,  p>0.10).
Since one could suspect th a t there m ight be an association between child m ortality 
and sex of the index child, sex of the preceding sibling and its survival s ta tu s, a three- 
factor in teraction among these three variables has also been tested. Howrever, the 
in teraction term  was found to be statistically  insignificant (LRX^ due to interaction 
among sex of index child, sex of the preceding sibling and the preceding sibling’s survival 
s ta tu s=  1.36, d f= l ,  p>0.10), suggesting no association between index child’s sex,
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preceding sibling's sex and its survival sta tus, and mortality between ages one and five 
years.
5 .7  S u rv iv a l S ta tu s  o f  T w o P reced in g  C h ildren  and  M o r ta lity  D iffe r e n tia ls
The analyses in the previous sections have shown marked differentials in the 
m ortality experience of an index child with the preceding child dead and th a t  with the 
preceding child alive. Furthermore, survival s ta tus of the immediately preceding child 
has emerged as a highly significant factor influencing early age mortality. The analysis in 
the following sections is extended to examine the mortality risk of the index child in 
relation to the survival s ta tus of the immediately two preceding children a t age one year. 
Four possible cases can be distinguished here: of the pair of the immediately preceding 
two children, (i) both first and second are alive (1A, 2A), (ii) first is dead and second is 
alive (ID , 2A), (iii) first is alive and second is dead (1A, 2D) and finally, (iv) both are 
dead (ID , 2D). The analysis here is therefore only relevant for third and other higher 
order births.
5 .7 .1  In fan t M o r ta lity  D ifferen tia ls
Table 5.16 presents infant mortality rates by m other's age at birth, birth order, 
preceding birth interval and sex of the index child along with the survival s ta tus  of the 
two immediately preceding children. It appears th a t  mortality is considerably lower 
among infants with both the preceding siblings alive than those with both of the 
preceding siblings dead by age one year. Infants with any one of the preceding two 
children dead have intermediate mortality experience. However, the m ortality rate is 
considerably higher if the second of the pair is dead than  if the first is dead. This is true 
for infants of all ages of mothers, for all birth  orders, for all lengths of birth interval and 
also for both sexes. The result is consistent with death of the second of the pair (the 
immediately preceding child) being more related to mother s health s ta tus  or other 
biological mechanisms of mortality than death of the first of the pair.
If the survival s ta tus of the preceding children is taken as a control, the rate of
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Table 5-16: Infant mortality by survival s tatus of two immediately
preceding children and by maternal age, birth order, 
preceding birth interval and sex of the child, 
Bangladesh
Variable Survival status of 
children at
two immediate 
age one year
preceding
1A, 2A ID, 2A 1A, 2D ID, 2D
Mother’s age:
<20 140 114 246 327
(630) (227) (ISO) (113)
20-29 94 137 231 295
(4,913) (786) (619) (263)
30+ 88 167 252 242
(2,810) (358) (333) (136)
Birth order:
3 118 104 250 269
(1,785) (404) (260) (145)
4-5 86 125 211 232
(3,171) (496) (407) (164)
6+ 92 191 258 346
Preceding birth 
interval(months)
(3,396) (470) (434) (205)
<19 172 267 297 375
(1,521) (243) (414) (237)
19-36 86 134 189 220
(4,567) (728) (471) (186)
37+ 55 76 100 111
Sex of child:
(2,214) (393) (179) (81)
Male 101 140 250 323
(4,217) (720) (567) (244)
Female 89 143 225 255
(4,133) (651) (533) (270)
Notes: Rates are per 1000 live births;
Figures in parentheses are number of births;
*1* stands for the first and *2’ stands for the second 
of a pair of the two immediately preceding children; ’A ’ 
stands for ’alive and ’D’ stands for ’dead’;
The analysis considers the cohort born during 1959-73.
Source: Subset of BFS data tape
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m ortality  decreases with the length of the preceding birth  interval for each com bination 
of the survival sta tus. The relation is less clear with m other’s age at b irth  and birth  
order. W hen both of the preceding children are either alive or dead, the m ortality  rate  
decreases w ith m other's age. When the first of the pair is dead a positive relation appears 
and when the second is dead a U-shaped relation appears with m aternal age. Almost the 
same results are observed in relation to the order of b irth .
5.7.2 C hild M ortality  D ifferentials
The m ortality  differentials between ages one and five years are presented in Table 
5.17. Unlike the case in infant m ortality , considerably higher m ortality  rates are 
observed among children w ith both the preceding children alive than those with both 
children dead. Of the children w ith one of the preceding siblings dead, markedly lower 
m ortality  rates are observed among those with the second of the pair dead than  among 
those w ith the first dead. These results obviously relate to the com petition for family 
resources and m aternal care; the com petition is harder if the second of the pair (so the 
im m ediately preceding one) is alive than if the first is alive. A nother interesting result is 
w orth noting. In general, higher m ortality  rates are observed among children with both 
the preceding children dead than  among those w ith the second only of the preceding pair 
dead. This implies th a t a m other with both her preceding children dead is more likely to 
lose her recent child as well beyond infancy than  a m other whose second child only of the 
preceding two children died in infancy. Even though death  of both of the im m ediately 
preceding children is likely to diminish com petition for the index child more than  death  of 
only the second of the preceding pair, it is likely th a t children of m others w ith repeated 
child loss constitu te  a special group for whom the biological influence of m ortality  extends 
beyond infancy and th a t this biological influence on m ortality  over-rides the influence of 
com petition. However, the underlying reason could also be the family situation  in which 
the children are brought up, not only a biological.
For each combination of survival s ta tu s  of the preceding two children, m ortality  
decreases w ith the length of the preceding b irth  interval as well as with m other s age a t
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Table 5-17: Child mortality by survival s ta tus of the two immediately
preceding children and by maternal age, birth order, 
preceding birth interval and sex of the child, 
Bangladesh
Variable Survival status of the 
preceding children at
two immediately 
age one year
1A, 2A ID, 2A 1A, 2D ID, 2D
Mother’s age:
<20 142 95 58 83
(331) (126) (69) (48)
20-29 102 72 45 47
(2,606) (426) (266) (126)
30+ 66 75 40 43
(1,422) (174) (150) (69)
Birth order:
3 97 103 41 44
(957) (242) (122) (67)
4-5 103 59 42 79
(1,812) (269) (189) (88)
6+ 81 69 51 34
Preceding birth 
interval(months)
(1,589) (216) (174) (88)
<19 154 112 49 104
(706) (98) (162) (96)
19-36 102 86 52 32
(2,366) (396) (210) (94)
37+ 41 43 18 0
(1,267) (231) (112) (51)
Sex of child:
Male 83 73 44 57
(2,193) (384) (250) (104)
Female 104 81 43 50
(2,166) (343) (234) (139)
Notes: Figures in parentheses are number of exposed children;
*1* stands for the first and ’2 ’ stands for the second 
of a pair of the two immediately preceding children; 
’A ’ stands for ’alive and ’D ’ stands for ’dead’;
The analysis considers the cohort born during 1959-68.
Source: Subset of BFS data tape
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birth  but varying relations are observed in the case of b irth  order. When both of the 
preceding children are either alive or dead, m ortality  rates are higher for children of birth 
orders four and five than  for those of birth  order six or more, as observed in C hapter 3 
(Table 3.3). On the other hand, lower rates are observed among children of b irth  orders 
four and five than  those of b irth  order six or more if any of the preceding two children is 
dead by age one year.
5.8 N et Influences o f Survival S tatus o f P reced ing Tw o C hildren on Infant 
M orta lity
Table 5.18 presents the main effects model estim ates for the effects of the survival 
s ta tu s  of the preceding two children on infant m ortality . The estim ates of the other 
dem ographic variables have also been presented to  examine w hether they are in the 
expected direction. As in section 5.5, the model in the table includes also sex of the child, 
year of birth  and m other’s educational s ta tus. No statistically  significant differences are 
observed in the risks of dying in relation to m other’s age. B irth  order still appears to 
have a significant influence. As before, the lowest m ortality  risk is among infants of birth  
orders 4-5. Preceding birth  interval length plays the dom inant role followed by the 
survival s ta tu s  of the two preceding children.
A positive relation appears between the survival s ta tu s  of the two preceding 
children and m ortality  during infancy, the risk of dying increases with the num ber of dead 
children. Infants with both of the preceding two children alive had a significantly lower 
risk and those with both preceding children dead had a significantly higher than  average 
risk of dying. Again, a significantly higher risk of dying is observed among infants with 
the second child of the preceding two siblings dead but the first of the pair alive. 
Furtherm ore, significant differences are observed if one compares the pairs of estim ates 
together w ith their standard  errors. Com pared to  an infant w ith both of its preceding 
siblings alive at age one year, an infant w ith both of its preceding siblings dead had about 
2.5 tim es higher risk of dying before reaching its first birthday. This relative
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Table 5-18: Effects of mother's age, birth order, preceding birth
interval and survival s tatus of two immediately 
preceding children on infant mortality, 
Bangladesh
Multivariate Analysis
Parameter
estimate
Standard LRX2
error
df p
Maternal age: 
<20 -0.099
2.43
0.073
2 >0.10
20-29 0.002 0.044
30+ 0.097 0.062
Birth order: 
3 **0.150
11.97
0.054
2 <0.005
4-5 **-0.139 0.044
6+ -0.011 0.051
Preceding birth 
interval(months) 
<19 **0.710
232.64
0.047
2 <0.001
19-36 -0.065 0.042
37+ **-0.645 0.058
Survival of 
two preceding 
children:
1A, 2A * *-0.587
148.82
0.048
3 <0.001
ID, 2A -0.088 0.068
1A, 2D **0.201 0.066
ID, 2D * *0.474 0.082
Overall effect -1.747 0.054
N=ll,186; Model LRX2= 940.20 , df= 834, p= 0.006;
Notes: The estimates axe net 
birth of the child and
of the effects of sex, 
mother’s education;
year of
** Significantly differs from the average odds of 
dying at the 1% level of significance of the 
normal distribution.
Source: Subset of BFS data tape
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disadvantage is 2.0 tim es higher if only the second of the pair is dead, and is 1.5 times 
higher if only the first of the pair is dead.
As observed in the analysis in relation to the survival of the imm ediately preceding 
child only, m other’s age appears to influence infant m ortality  interactively with the 
survival s ta tu s  of the two preceding children. As before, several first-order in teraction 
term s have been tested adding to the main effects model (model in Table 5.18) one a t a 
tim e. The results show a significant in teraction of the survival s ta tu s  of the two 
preceding children w ith m other’s age (LRX2=  14.31, df=6, p<0.05) and so also with b irth  
order (LRX2=25.11, df=6, p<0.005). However, no significant in teraction appeared 
between m other’s age and birth  order only (LRX2—7.42, df=4, p>0.05). A dditionally, no 
significant in teraction appeared between survival s ta tu s and preceding b irth  interval 
(LRX2=3.33, df=6, p>0.05) nor between survival s ta tu s  of the preceding children and sex 
of the index child (LRX2=2.40, df=3, p>0.05).
As the presence of an interaction is likely to mean different relations between the 
two variables a t their varying levels, in order to investigate the natu re  of these 
relationships a m ain effects model is fitted by combining m other’s age and survival s ta tu s 
of the preceding two children into a jo in t variable. Another main effects model is fitted by 
combining b irth  order and survival sta tu s into a jo in t variable. The estim ated effects are 
presented in Table 5.19 and Table 5.20 and also are depicted in Figure 5.2.
The estim ates in Table 5.19 are in the expected direction when both of the 
preceding children are alive a t age one year, showing higher risks among infants of 
m others of extrem e reproductive ages. When any of the preceding children is dead, a 
positive relation is observed between m other’s age and the infant m ortality  risk. It is 
likely th a t the physical and in tra-u terine conditions of a m other who experienced an 
infant death  deteriorate  with her age and thus the risk of losing an infant increases w ith 
her age. This supposition does not tend to agree with the results when both of the 
preceding children are dead. Children of m others who are most advantaged in term s of
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Table 5-19: Joint influences of survival status of two
immediately preceding children with mother’s age 
on infant mortality, Bangladesh
Variable
Multivariate Model
Parameter
estimate
Standard
error
LRX2 df P
Survival status 
and mother’s age: 
1A, 2A
164.30 11 <0.001
<20 **-0.456 0.123
20-29 **-0.577 0.065
30+ **-0.521 0.086
ID, 2A
<20 **-0.573 0.201
20-29 -0.062 0.107
30+ 0.250 0.146
1A, 2D
<20 -0.037 0.201
20-29 0. 181 0.105
30+ **0.456 0.137
ID, 2D
<20 0.387 0.201
20-29 **0.631 0. 137
30+ 0.321 0.199
Overall effect -1.765 0.055
N= 11,186, Model LHX2= 925.89, df = 828, p= 0.010.
Notes: The estimates are net of the effects of sex, year of
birth, birth order, preceding birth interval and mother’s 
education;
** Significantly differs from the average odds of dying 
at the 1V, level of significance of the normal distribution.
Source: Subset of BFS data tape
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Table 5-20: Joint influences of survival s ta tus of two immediately
preceding children with birth order on infant 
mortality, Bangladesh
Variable
Multivariate Model
Parameter
estimate
Standard LEX2
error
df P
Survival 
and birth 
1A, 2A
status 
order: 186.28 11 <0.001
3 *★-0.277 0.082
4-5 **-0.669 0.073
6+ **-0.690 0.077
ID, 2A
3 *-0.356 0.160
4-5 -0.217 0.132
6+ 0.223 0.121
1A, 2D
3 *0.301 0.150
4-5 0.017 0.128
6+ *0.307 0.120
ID, 2D
3 *0.429 0.190
4-5 0.236 0.180
6+ **0.696 0. 150
Overall effect -1.757 0.054
N= 11,186; Model LRX2 = 915.09, df= 828, p= 0.019;
Notes: The estimates axe net of the effects of sex, year of 
birth, mother’s age, preceding birth interval and 
mother’s education;
* and ** Significantly differ from the average odds of 
dying at the 57, and 17, levels if significance of the 
normal distribution.
Source: Subset of BFS data tape
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Figure 5-2: Joint influences of survival s ta tus of the preceding
two children with m other’s age and with birth 
order on infant mortality, Bangladesh
<20 20-29 30+
M o t h e r ' s  age (years)
B i rth order
Note: C o n s i d e r s  the cohort born d u r i n g  1959-73.
Source: Subset of BFS data tape
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biological age of child bearing became least advantaged when both the preceding siblings 
died in infancy. However, it should be m entioned th a t when both the preceding two 
children are dead, when compared pairwise no significant differences appear between any 
two estim ates in relation to m other’s age.
When both the preceding children are alive, the risk of dying in infancy decreases 
w ith b irth  order (Table 5.20). It is likely th a t these children belong to a group of m other 
w ith such adequate biological or physiological conditions so th a t continuation of child 
bearing does not bring any additional risk for their children. When the second child of 
the pair or both the preceding children are dead, higher m ortality  risks are observed for 
the  th ird , and sixth or higher b irth  orders than  those of fourth and fifth b irth  orders. 
This was observed in chapter 3. The reason for the observed lowrer m ortality  risk among 
the 4-5th b irth  order infants rem ains unknown; some possible explanations have been 
discussed in section 3.4.1, C hapter 3.
5.9 N et Influences o f Survival S tatus o f P reced ing Tw o C hildren on Child  
M orta lity
The param eter estim ates for the effects of the survival s ta tu s of the two preceding 
children a t age one year on child m ortality  are presented in Table 5.21 along w'ith the 
estim ates in relation to m other’s age, birth  order and preceding birth  interval. The m ain 
effects model is based on the variables shown in the table as well as sex of the child and 
m aternal education. Among all the variables included, only preceding b irth  interval, 
survival of the two preceding children and m other’s education (estim ates not shown) 
appear to influence m ortality  significantly. Once again, survival s ta tu s of the preceding 
two children stands out as the second im portan t determ inant of m ortality  between ages 
one and five years following the preceding b irth  interval length.
A significantly higher risk of dying is observed among children with both of the 
preceding two siblings alive. Sim ilarly, a  significantly higher risk of dying is observed
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Table 5-21: Effects of mother's age. birth order, preceding birth
interval and survival s tatus of two immediately 
preceding children on child mortality, 
Bangladesh
Multivaxiate Model
Parameter Standard LRX2 df Pestimate error
Maternal age: 2.87 2 >0.100
<20 0.105 0.115
20-29 0.054 0.071
30+ -0.159 0.100
Birth order: 2.61 2 >0.100
3 0.040 0.085
4-5 0.080 0.067
6+ -0.120 0.096
Preceding birth 
interval(months) 
<19 **0.632 0.081
85.92 2 <0.001
19-36 *0.166 0.067
37+ **-0.798 0.096
Survival of 
preceding two 
children:
1A, 2A * *0.504 0.107 30.32 3
<0.001
ID, 2A *0.308 0.142
1A, 2D *-0.447 0.186
ID, 2D -0.365 0.229
Overall effect -3.094 0.125
N=5,767; Model LRX2= 239.98, df= 294, p= 0.991.
Notes: The estimates axe net of the effects of sex of the child 
and mother’s education;
* and ** Significantly differ from the average odds of 
dying at the 5% and 1% levels of significance of the 
normal distribution;
The analysis considers the cohort born during 1959-68. 
Source: Subset of BFS data tape
173
among the children with the second of the pair of the preceding two siblings alive but 
with the first of the pair dead. On the other hand, a significantly lower risk appears if the 
second of the pair is dead but the first is alive. Though children with both the preceding 
two siblings dead have a lower risk of dying, the estim ate does not differ significantly 
from the average. The results suggest th a t if the imm ediately preceding child (second of 
the pair) is alive, the index child faces hard com petition for family care and resources but 
the com petition is even harder when both the preceding two children are alive.
Since death  of the preceding child is likely to  remove com petition for the index 
child, one would expect a lower risk of dying among the children with both the preceding 
two children dead than  among the children w ith the second of the preceding pair dead but 
w ith the first alive. The results are not exactly in the expected direction; the risk of 
dying am ong the former group of children is slightly higher than  among the la tte r group. 
However, the difference between the risks of dying of these two groups of children is small 
and statistically  insignificant. It is likely th a t the biological influence of m ortality 
persists to  some extent among the group of children whose preceding two siblings both 
died in infancy. As such children w ith both their preceding siblings dead appeared to 
have a slightly higher risk of dying than  those whose imm ediately preceding sibling only 
died in infancy. It should be m entioned here th a t if the two middle categories of the 
survival s ta tu s  are combined into one, the expected result, th a t is, the risk of dying 
decreasing consistently with the num ber of preceding dead siblings does appear.
In term s of relative risk, the estim ates in Table 5.21 suggest th a t children with both 
the preceding two siblings alive a t age one year had a 2.3 tim es higher risk of dying 
between ages one and five years when compared to  the the children w ith both of their 
preceding two siblings dead by age one year. When the first of the preceding pair of 
children is dead but the second ( th a t is, the immediately preceding child) is alive, the risk 
of dying is 1.9 tim es higher than  if both the preceding two children are dead.
As before, a num ber of first order interactions has been tested. These include
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interaction of the survival sta tus of the preceding two children with sex of the child, with 
m other's age, w ith b irth  order and with the length of the preceding birth interval. 
However, none of these interaction term s was significant statistically .
5 .10  D isc u ss io n  o f  th e  R esu lts
The analysis in the present chapter has two m ajor objectives. One is to  examine 
whether deaths of successive children born to  the same m other are inter-related and the 
o ther is to  examine whether in the absence of control for such intra-fam ily m ortality 
relationships, the  effects of the length of the preceding birth  interval are an exaggeration. 
The m easure of intra-fam ily m ortality  employed here is ’survival s ta tus of the preceding 
child a t age one year’. Like some other studies (for example G ubhaju, 1984; Hull and 
G ubhaju, 1986) ano ther measure of intra-fam ily correlation th a t has been explored is 
’survival s ta tu s  of the preceding child a t the b irth  of the index child’. The results due to 
this second m easure have not been presented because both the measures essentially 
produced very close results (particularly , in the m ultivariate  analysis). In spite of this, on 
the grounds of the problem s associated w ith b irth  history d a ta  indicated a t the beginning 
of this chapter, it is felt th a t survival s ta tu s  of the preceding child a t age one year is a 
more suitable m easure of intra-fam ily m ortality  than  survival s ta tu s of the preceding 
child a t the b irth  of the child in question. Since death  of the preceding child is likely to 
cut the duration  of the  preceding b irth  interval of the reference or index child, one might 
think th a t the arb itrarily  chosen one-year criterion m ight be too short a period to control 
for the confounding effect of m ortality  on the subsequent b irth  interval, th a t is, on the 
preceding b irth  interval of the index child. Two lines of argum ents can be invoked here. 
F irst, alm ost all of the deaths related to  m other’s health s ta tu s or other biological 
m echanism s of m ortality  would take place w ithin the first year of life. Second, death of 
the preceding child after its first b irthday is unlikely to affect substantially  the length of 
the preceding birth  interval of the index child. However, it has been observed in the d a ta  
th a t even if a tw o-year criterion, th a t  is, survival s ta tu s  of the preceding child a t age two 
years is considered, the major findings or the conclusions remain the same (results for this 
th ird  m easure have also not been shown).
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The results show th a t an infant whose preceding sibling died in infancy had a 
considerably higher chance of also dying in its infancy than an infant whose preceding 
sibling survived the whole period of infancy. This finding holds irrespective of m other’s 
age a t b irth , b irth  order of the child, preceding b irth  interval and sex of the child. The 
model estim ates imply th a t an infant with the preceding sibling dead by age one year had 
1.9 tim es higher probability of dying in its infancy than an infant w ith the preceding 
sibling alive a t age one year. Such a higher infant m ortality  risk among infants with the 
preceding sibling dead has been noted in a num ber of studies in the developing world 
(G ubhaju , 1984; Hull and G ubhaju, 1986; Cleland and Sathar, 1984; Kim, 1986; Park, 
1986). The results here thus suggest th a t a m other who lost her im m ediately preceding 
child in its infancy is also more likely to lose her recent child also in its infancy. It is 
likely th a t infants of such a group of m others w ith preceding child-loss experience share 
the same inadequate in tra-u terine environm ents which diminish their survival probability.
The disadvantage during infancy of the group of children with the preceding child 
’dead’ tu rns out to be a great advantage a t ages beyond infancy. Children with the 
preceding sibling dead experienced a considerably lower risk of dying between ages one 
and five years than  those children w ith the preceding sibling alive a t age one year. The 
model param eter estim ates suggest th a t a child w ith the preceding sibling alive at age one 
year had a 2.6 times higher risk of dying between ages one and five years than  a child 
with the preceding sibling dead by age one year. This higher m ortality  risk observed at 
ages beyond infancy disagrees w ith the findings in Nepal (G ubhaju, 1984) and in 
Indonesia (Hull and G ubhaju, 1986), where lower m ortality  risks during infancy as w'ell as 
between ages one and five years were observed among the group of children with the 
preceding sibling ’alive’ a t the b irth  of the index child.^
2It should be mentioned here that if mortality during the first five years of life is considered 
together, death rates between birth and exact age five years in the BFS data appear to be higher if 
the preceding child is dead than if the preceding child is alive at age one year (see Appendix D). 
The estimates in the logit model suggest that a child whose immediately preceding sibling was dead 
had a risk of dying between birth and exact age five years which is about 1.25 times higher than 
the risk of a child whose immediately preceding sibling was alive at exact age one year (see 
Appendix E).
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It has been suggested th a t the influence of the preceding sibling’s survival on 
m ortality  beyond infancy m ight disappear in societies where child m ortality  has already 
reached considerably lower levels (Kim, 1986:194). Thus, the influence of the preceding 
child’s survival on m ortality between ages one and five years was found to be completely 
absent in Korea (Kim, 1986), where child m ortality  is substantially  lower compared to 
any s tandard  in the developing countries. However, the result observed in the present 
analysis seems to be quite expected in the social context of Bangladesh where both 
m ortality  and fertility levels are very high and the income level is very low. A child 
whose preceding sibling was alive a t age one year or a t age two years is likely to compete 
more for family resources with its preceding sibling than  a child whose preceding sibling 
was dead by age one year or by age two years.
The analysis extended to the survival s ta tu s of the preceding two children further 
affirms the results in relation to  m ortality  during infancy as well as between ages one and 
five years. The risk of dying is considerably lower among infants with both of the 
preceding siblings alive a t age one year than  among the children w ith both of the 
preceding siblings dead by age one year. If only one of the preceding two siblings is alive, 
then the risk of dying is lower if the  second of the preceding pair is alive than  if the first 
of the pair is alive. Thus, the ’alive’ s ta tus of the imm ediately preceding sibling allows 
better survival prospects for the index child during its infancy than  the alive sta tus of the 
o ther sibling of the pair. On the o ther hand, the risk of dying between ages one and five 
years is the highest when both of the preceding pair are alive a t age one year; the risk 
continues to decrease if the second child only of the pair is alive and decreases further if 
the first child only of the pair is alive. No sta tistical differences appear between the risks 
of dying of the two groups of children with the second child only of the preceding pair 
dead and those with both of the preceding pair dead. The results here suggest th a t the 
index child has to face more com petition from the imm ediately preceding sibling than  
from the one which precedes the im m ediately preceding sibling.
In the analysis in relation to survival of the im m ediately preceding sibling and
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m ortality  between ages one and five years, it has been observed th a t m ortality  rate is 
higher if a male index child is preceded by a living brother than  if it is preceded by a 
living sister. Again, m ortality  rate  is higher if a female index child is preceded by a living 
brother than  if it is preceded by a living sister. On the other hand, m ortality  rate is 
lower if a  male index child is preceded by a dead brother than  if it is preceded by a dead 
sister (see Table 5.9). W hat these results apparently  suggest is th a t an index child has to 
compete more with its preceding brother than  w ith its preceding sister. In other words, it 
appears th a t  sex of the preceding sibling influences the fate of the child in question. This 
has been confirmed by model fitting. The sex of the preceding child has emerged as a 
significant determ inant of m ortality  between ages one and five years even in the presence 
of s ta tis tica l control for the effects of the preceding birth  interval and survival s ta tus of 
the preceding child. No in teraction has been observed between preceding child’s sex and 
its survival s ta tu s , thus suggesting th a t each of them  influences m ortality  in its own way.
The model estim ates show th a t independent of the sex of the index child, a child 
preceded by a male sibling had a significantly higher risk of dying than  a child preceded 
by a female sibling (Table 5.15). Two possible hypotheses m ight explain this result. One 
is th a t an index child has to compete more with its im m ediately preceding brother than 
with its im m ediately preceding sister. The other is th a t, in the social context of 
Bangladesh, an index child is likely to be looked after or cared for more by its 
im m ediately preceding sister than  by its im m ediately preceding brother. The literature in 
relation to  child m ortality  and sex of the preceding sibling is non-existent. Thus although 
the finding of preceding child’s sex as an im portan t element of child m ortality  m ight need 
further evidence to confirm it, the analysis here allows little doubt about the results.
No significant interactions have appeared for m ortality  between ages one and five 
years. However, for m ortality  during infancy, significant in teractions of the survival 
s ta tu s  of the preceding child have appeared w ith m other’s age, and with b irth  order. The 
usually expected higher risks a t extrem e m aternal ages do appear wrhen the preceding 
child is alive. This is true even when the survival s ta tu s  of both the preceding children is
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considered. On the other hand, if the imm ediately preceding child or any of the preceding 
two children is dead, increased m ortality  risks are observed with m o th e rs  age. This is 
expected if the physiological deficiencies of a m other with the experience of an infant loss 
accum ulates with her age. The results in relation to the interaction w ith birth order 
present a difficult situation  to in terpret. If a child dies in infancy, the phenomenon is 
likely to  be repeated among the siblings following it. Thus, an increased m ortality risk 
can be expected with b irth  order among the group of children whose preceding sibling(/s) 
died in infancy. This expected pattern , however, does not appear except in one case (see 
Fig. 5.1 and fig. 5.2). Like Cleland and S a th a rs  (1984) and unlike G ubhaju’s (1984) 
findings, no significant in teraction appeared between survival s ta tus of the preceding child 
and preceding birth  interval, thus indicating th a t each has independent influence on 
m orta lity  during infancy.
A final point to be m entioned relates to the estim ates of the preceding birth 
in terval. It has been suggested in the literatu re  th a t in the absence of control for the 
survival s ta tu s of the preceding child, the estim ates of the effects of the preceding birth 
interval, particularly  in the shortest b irth  interval length, could be seriously biased 
(W inikoff, 1983). Since the shortest interval is likely to include disproportionately the 
cases with the preceding sibling dead (so th a t the preceding sibling's death  is the cause of 
the short in terval), the estim ate for the shortest birth  interval could be an exaggeration 
in the absence of control for the fate of the preceding sibling. This supposition tends to 
hold for m ortality  during infancy. The estim ates of the preceding birth  interval length 
showed a downward movem ent when the influence of the survival s ta tus of the preceding 
child was controlled. The reverse was observed for m ortality  between ages one and five 
years; the estim ates of preceding b irth  interval showed an upward m ovem ent when 
survival s ta tu s  was added to the model. This suggests th a t the influences of preceding 
b irth  interval lengths on child m ortality  are even greater when survival of the preceding
child is taken into account.
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C H A P T E R  6
B R E A S T F E E D IN G , B IRTH  IN T E R V A L S A N D
M O R T A L IT Y
6.1 In troduction
Breastfeeding in relation to child survival is a long-standing issue, particularly , in 
epidemiologic literature. Recently, increasing concern over infant and m aternal health by 
dem ographers has focussed new a tten tion  on the role of breastfeeding. This is probably 
due to  its relation to child health, nu trition , m ortality  and m orbidity. Several 
advantages of breastfeeding over artificial or bottle  feeding are now well recognized. 
B reastm ilk is highly nutritious, providing all the elem ents needed for the growth during 
the first six m onths of life and many of those needed for the m onths thereafter 
(B uchanan, 1975: J-49). Even though breastm ilk has a relatively low protein 
concentration compared with cow’s milk, it satisfies adequately the demand of a growing 
infant (M ata, 1978:2059). Because of its composition and its contents of immunologic 
substances, it is highly protective against bacterial infection of the gastro intestinal trac t, 
allergies, obesity and certain m etabolic and other disorders. Unlike other types of milk, it 
is safe from bacteria or other spoilage common in tropical areas where refrigeration or 
sterilization of equipm ent is often not possible. It is economical com pared to the cost of 
commercial infant food. Breastm ilk is convenient in the sense th a t the m other can feed 
the infant any tim e on dem and. It is psychologically satisfying to the m other and the 
child and increases the child-m other interaction and the child health care (Buchanan, 
1975; Jelliffe and Jelliffe, 1978; Harfouche, 1970; M ata, 1978). In addition, breastfeeding 
is an effective means of prolonging post-partum  am enorrhoea which provides the m other 
considerable protection against another too early pregnancy (Buchanan, 1975) and hence 
through th is channel it is likely to exert a positive im pact on child and m aternal health.
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In spite of these m ultiple advantages of breastfeeding, the incidence and duration of 
breastfeeding are declining in many developing countries (see for example, Berg, 1973; 
Intengan, 1976; M illm an, 1986). It has been suggested th a t part of this decline is due to 
the m odernization taking place in the developing countries and some may also be due to 
health  or other social or economic program s th a t have not recognized the importance of 
breastfeeding (Buchanan, 1975). Perhaps a more im portan t point th a t should be 
exclusively m entioned is the role of m ultinational companies in prom oting the use of 
form ula or bo ttle  milk. A dvertisem ents for form ula milk over the mass media in the 
developing countries are likely to mislead the vast m ajority of the illiterate, semi-literate 
and even the lite ra te  m others to tre a t bottlem ilk as ’m odern’ and more nutritious than 
breastm ilk.
Social problem s in today’s developing countries are sim ilar to those in the 
industrialised countries a t the tu rn  of the present century (Janow itz et al, 1981; W ray, 
1978). A bandonm ent of trad itional breastfeeding practice is of particu lar im portance in 
societies where living conditions have not improved sufficiently to bring about reductions 
in infant and child m ortality  (Janow itz et al, 1981).
The present chapter examines the effect and role of breastfeeding on early age 
m ortality  in conjunction with the in tensity  of childbearing, since breastfeeding and child­
spacing are in ter-related . Breastfeeding delays the next b irth  by delaying the return of 
the first ovulation following a birth . The duration of breastfeeding may be truncated by 
an early death and as such in the absence of the practice of contraception, the next 
conception is likely to  take place more rapidly than if breastfeeding had continued. 
Breastfeeding does increase the survival probability of a child but its association with 
longer b irth  intervals would lead to  a positive association in the absence of any other 
m echanism  to create th is relationship (Palloni and M illman, 1986). On the other hand, 
too closely spaced pregnancies are likely to lead to an early cessation of breastfeeding and 
less adequate care of the youngest child. Thus breastfeeding may improve child health in 
part through its contribution to b irth  spacing, when longer intervals in tu rn  may gain
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some of their beneficial im pact by allowing optim al breastfeeding. Because of this in ter­
relation between breastfeeding and birth  interval, an analytical approach which shows the 
net contributions of each to child survival is obviously desirable (Palloni and Millman. 
1986).
6.2 B reastfeed ing , M orta lity  and M orbidity: E m pirical Evidence
The survival advantage of breastfed children over non-breastfed or bottlefed 
children is well docum ented in historical da ta  in the developed countries as well as in 
recent d a ta  in the developing countries. Germ an d a ta  during the late 19th century and 
the early 20th century  show th a t both the duration of breastfeeding and the proportion of 
children ever-breastfed were strongly and negatively related to the infant m ortality rate  
even after controlling for the adverse effect of higher fertility on m ortality . The level of 
infant m ortality  was considerably higher in the G erm an sta tes where breastfeeding was 
uncomm on (between 300 and 400 per thousand live births), compared to  those sta tes 
where breastfeeding was a common practice (well below 200 per thousand live births) 
(Knodel and Van De W alle, 1967). While re-analyzing for the p a tte rn  of m ortality 
during the first year of life among the breastfed and non-breastfed children based on such 
historical d a ta  from  Germ any and from the United States of America (U.S.A.), Knodel 
and K intner (1977) observed th a t infant m ortality  rose more steeply during the early 
m onths of the first year of life in the absence of breastfeeding. Wide variations in infant 
and child m ortality  associated w ith differences in the proportion of women breastfeeding 
as well as with the duration of breastfeeding were also observed in more recent da ta  (of 
the 1960s) in Latin Am erica (Puffer and Serrano, 1973).
Evidence accum ulated over the  years shows th a t breastfed infants run considerably 
lower risks of m orta lity  and m orbidity than  non-breastfed or bottlefed children. In a 
clinical study of 3,266 infants born around 1940 in Liverpool, the United Kingdom, 
Robinson (1951) found th a t the  m ortality  rate  among breastfed infants was five to six 
tim es less than  am ong the bottlefed infants. Both m orbidity and case-m ortality rates
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among the breastfed infants were half the rates found among the bottlefed infants. The 
percentage of cases developing o titis  media was three times smaller among the breastfed 
infants than  among the bottlefed infants. Furtherm ore, the incidence of the three major 
killers of infants: respiratory infections, measles and whooping-cough was considerably 
less frequent among the breastfed infants (Robinson, 1951:792). This health advantage of 
breastfeeding does appear in more recent da ta  from such developed countries as the 
U.S.A. In a rural hospital during 1974-75 in New York, Cunningham  (1977) observed 
th a t severe illness was uncommon among the breastfed infants. Bottlefed babies showed 
twice the m orbidity of the breastfed infants. Such a difference in m orbidity was found to 
be independent of parental education. Plank and Milanesi (1973) observed in Chile th a t 
the num ber of deaths before age 12 m onths among babies bottlefed before the age of three 
m onths was three times greater than  among those who were fully breastfed throughout 
the First three m onths of life. D ata  from M alaysia also give a similar result. 
U nsupplem ented breastfeeding through the First six m onths of life was more strongly 
associated with fewer deaths during infancy than  was supplem entary breastfeeding (Butz 
et al, 1984). D ata  from the W orld Fertility  Survey show th a t m ortality  rates in the early 
post-neonatal period (1-5 m onths) among non-breastfed children were three times higher 
in Jordan  and Tunisia and even eight times higher in Egypt than  the m ortality  rates 
among the breastfed children (A dlakha and Suchindran, 1985:493).
The advantage of breastfeeding for infant survival appears to be higher during the 
early m onths of life and diminishes a t higher ages of infancy (Butz et al, 1984; Goldberg 
et al, 1984). Wyon and Gordon (1971) in the K hanna study in Punjab, India, observed 
th a t  the risk of dying was significantly higher if only breastm ilk w ithout supplem entation 
was continued beyond the sixth m onth of life. Dugdale (1971) reported higher weight 
gain after 20 weeks of life among artiFicially fed infants than  among only-breastfed infants 
in a study in Kuala Lum pur, M alaysia.
Evidence of increased m orta lity  following complete or partial weaning appears in 
some studies. In a longitudinal study  in rural Senegal it was observed th a t m ortality  was
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alm ost twice as high for children weaned between 12 and 18 m onths as for those who were 
breastfed for longer durations (Cantrelle and Leridon, 1971). D ata  from the Kenya 
Fertility  Survey show th a t the risk of dying a t ages 1-8 m onths among children who were 
fully weaned a t the beginning of the second m onth of life was 3.5 times higher than 
among those who were breastfed. Such a result appeared when the possible influences of 
o ther intervening factors were controlled (Eelens, 1983).
As appears in some studies, breastfeeding gives protection against diarrhoeal disease 
which is one the m ajor killers of infants and children in many developing countries. 
Lower incidences of diarrhoeal disease among breastfed children than  those bottlefed were 
observed in Latin America and in India (Puffer and Serrano, 1973; Wyon and Gordon, 
1971). Conflicting results have been reported in Bangladesh. In the M atlab  Demographic 
Surveillance System (DSS) area, it was observed th a t breastfed children were better 
protected  against reduced intake during diarrhoea (Hoyle et al, 1980). On the other 
hand, in the same study area Khan (1984) observed th a t the incidence and duration of 
diarrhoeal a ttacks during the first year of life were higher among the exclusively breastfed 
children than  among the supplem ented group. Such a conflicting observation is likely to 
be related to varying definitions of diarrhoea used in the two studies (Khan, 1984).
W hile the advantage of breastfeeding over bottle feeding is, in general, beyond 
controversy, the relationship between breastfeeding and m ortality  seems to  be stronger in 
social clusters with poor san ita tion  and hygiene and inadequate health facilities. Butz et
al (1984) observed in M alaysia th a t breastfeeding was more strongly related to infant
*
survival in homes w ithout piped w ater an d /o r toilet sanitation. In N orth-Eastern Brazil, 
Goldberg et al (1984) observed th a t  m ortality  among infants living in rural areas who 
had never been breastfed was 2.3 tim es the m ortality  among breastfed infants. On the 
o ther hand, the comparable figure in urban areas was 1.2 tim es, showing a quite weak 
relation. Early cessation of breastfeeding was associated w ith higher m ortality  in Egypt 
but the effects were more severe a t the lower educational levels of the m others (Janowitz 
et al, 1981). Such differential effects of breastfeeding on child m ortality  are probably
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related to  differential knowledge and practice of hygiene, and access to and availability of 
health  services.
Some studies differentiate among fully breastfed, partially breastfed and fully 
bottlefed children. The typical finding is th a t both m ortality  and m orbidity among 
partially  breastfed children is interm ediate between the m ortality  and m orbidity rates 
am ong the fully breastfed and completely bottlefed infants (Cunningham , 1977; Robinson, 
1951; Knodel and Van De W alle, 1967; W ray, 1978), thus substan tia ting  the superiority 
of breastm ilk over the others.
The observation th a t breastfed infants run lower m ortality  and m orbidity risks than  
the bottlefed or partly  bottlefed infants prim arily relates to today’s developing countries 
as well as to the developed countries two or three decades back. W ith the improvement 
in living standards, dairy technology, proper knowledge of bottlefeeding and hygiene over 
the last decades, the health or survival disadvantage of bottlefed infants in the developed 
societies has alm ost disappeared. Thus, while looking a t the trends in m ortality  among 
the bottlefed and the breastfed infants in Europe and North America for a period of 100 
years or so, W ray (1978:215) observed th a t the higher death  rate  among the bottlefed 
infants had caught up w ith the death  ra te  among the breastfed infants around the 1960s. 
It has been argued th a t along w ith the environm ental im provem ents and bottle food 
hygiene over the years in the developed countries, the nu tritional quality of bottle 
contents has also improved (W ray, 1978:213-214).
Though bottlem ilk or cows’ milk does not allow transfer of antibodies from m other’s 
body to  the infant, it can be as safe as breastm ilk if prepared and adm inistered under 
suitable hygienic conditions. It has been argued th a t cows’ milk played an im portan t role 
in infant m orta lity  reduction in G reat B ritain  in the 18-19th century m ortality  transition. 
This reduction was largely associated w ith the supply of pathogen-free milk either in a 
fresh, condensed or dried form, which was backed by visits of health personnel and 
midwives propagating the ideas of safe artificial milk preparation (Beaver, 1973). The
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use of bottlem ilk in the currently developing countries is often related to  contam ination, 
inadequate m ixture or over-dilution of the milk, use of unboiled w ater and unsterilized 
bottles or utensils, and many other unhygienic conditions. The causes of diarrhoeal or 
m any other infectious diseases observed more frequently among the bottlefed infants in 
the developing societies are mainly a ttrib u tab le  to  these factors. Thus today the survival 
advan tage of breastfed infants seems to depend on the society to  which the infants belong 
and on m any other environm ental conditions.
6.3 P rob lem s in E stim atin g  the Effects o f B reastfeeding
Though there is virtually no disagreem ent about the survival advantage of 
breastfeeding, estim ation of the m agnitude of the effects of breastfeeding involves a set of 
com plexities. Unless they are taken into account, the comparison of m ortality  rates 
between breastfed and non-breastfed children in the bivariate context, as has been done in 
m ost studies in the past, is merely an over-simplification. Both breastfeeding and 
m orta lity  are likely to  be influenced by a num ber of socio-economic and demographic 
factors. In the absence of control for the effects of these factors, the estim ated effects of 
breastfeeding m ight be an exaggeration (M illm an, 1985). Only a few recent studies have 
a ttem p ted  to isolate the effects of breastfeeding on m ortality  from other factors 
employing a m ultivariate technique (Goldberg et al, 1984; Eelens, 1983; Palloni and 
T ienda, 1986; Palloni and M illm an, 1986; Butz et al, 1984; M illman and Cooksey, 1987).
M ore complex m ethodological issues arise in the situation  where an a ttem p t is made 
to  assess the effect of breastfeeding in conjunction with the pace of childbearing, since 
breastfeeding and childspacing are inter-related, as discussed before. The types of biases 
and m ethodological problems th a t are likely to arise in the sim ultaneous assessment of 
breastfeeding and pace of childbearing (both preceding and following birth  intervals) have 
been discussed elaborately by Palloni and T ienda (1986), and Palloni and Millman 
(1986). Some of the m ethodological issues and their possible solutions have also been 
indicated by M illman (1985), and M illman and Cooksey (1987). The major problems 
th a t are likely to affect the results are summ arised below.
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1. S im ultaneity  biases: The estim ated effects of breastfeeding can be contam inated 
by sim ultaneity  bias. A child dying very soon after its birth  may not have the 
opportunity  to  s ta r t  breastfeeding. It is the death th a t leads to non-breastfeeding ra ther 
than  the o ther way around. Again, a child born with some birth  abnorm alities or birth  
injuries or a low b irth  weight may be too weak to s ta rt to suckle and it may die before 
the in itia tion  of breastfeeding. Unless an a ttem p t is made to  correct for these biases, the 
positive influence wrould be exaggerated. Exclusion of deaths occurring w ithin a couple of 
days after b irth  is the likely solution of this situation (M illman, 1985).
A sim ilar problem  is likely to  occur with the tim ing of the following birth . If 
couples a tte m p t to  replace a lost child, the resulting shortening of the subsequent b irth  
interval is na tu ra lly  the consequence but not the cause of the survival s ta tu s  of the index 
child (Palloni and M illm an, 1986). Failure to deal w ith this sim ultaneity bias would 
over-estim ate the effects of the subsequent birth  interval. Approxim ate suppression of 
this bias can be achieved by expressing the risk of the index child’s death  in a particu lar 
age-segment as a function of w hether or not the next conception occurred before the 
child’s en trance in to  th a t  age-segment (Palloni and Tienda, 1986).
2. Censoring problem : The average length of breastfeeding among those who die 
before a certain  age is shorter th an  those who survive beyond th a t age. Since death  
truncates breastfeeding, an artificial association between breastfeeding duration  and 
m ortality  would alw ays appear (Palloni and Tienda, 1986). This truncation  problem  of 
breastfeeding can be dealt w ith approxim ately by taking m ortality  experience after some 
cutoff age as a  function of breastfeeding experience up to  th a t cutoff age, for those who 
survive a t least up to  th a t  cutoff point (M illm an, 1985).
3. Spurious relations: Two poten tial sources of spuriousness are m other’s age a t
birth  and b irth  order of the child. Both of these factors are usually related to the length 
of the b irth  in terval and also exert their own influence on m ortality  (Palloni and 
M illm an, 1986). Again, these two variables are related to the incidence and duration  of
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breastfeeding and as such are likely to create artificial effects between breastfeeding and 
m orta lity . O ther factors, such as m other’s educational s ta tus, place of residence or 
household income are also likely to affect breastfeeding and survivorship. So unless these 
factors are taken in to  consideration, a spurious relationship is likely to appear (Palloni 
and M illman, 1986).
6.4 P rob lem s w ith  the B angladesh  F ertility  Survey D ata
6.4 .1  P rob lem s in R eported  B reastfeed ing D uration
Like most o ther World Fertility  Survey d a ta , information on the duration of 
breastfeeding in the Bangladesh Fertility  Survey was collected only for the last and next- 
to -last live births. A lthough such a selected sample is likely to improve the overall 
accuracy of the reported duration of breastfeeding (since the births are more likely to be 
concentrated  near the survey date  and as such there is less likelihood of recall bias), a 
potential heaping is observed in the  breastfeeding durations. The distribution of children 
not currently  being breastfed exhibits a strong tendency for heaping a t 12, 18, 24, 30, 36, 
48 m onths and a t 3, 6 m onths to  some lesser extent (see Figure 6.1).
Though such reported durations may reflect the actual pa tterns of child weaning 
due to cultural norms in some instances (Palloni and Tienda, 1986), in the case of 
Bangladesh there is no evidence of cultural practices of weaning the child at these 
particu lar ages excepting 24 m onths. Islam is the religion for about 85 per cent of the 
population. Most people abide by the doctrine of Islam; in the Koran  (the religious or 
the Holy book for the  Muslims) there is explicit reference to breastfeed for a period of two 
years (Aham ed, 1984:41). Because of religious belief, it is likely for a m other to report a 
duration  of two years whereas the actual breastfeeding duration was close to two years on 
either side. No explanations can be offered for the concentration of breastfeeding 
duration  a t the other ages except th a t  society is used to referring to any tim e event in 
term s of years, say a half year, one year, one-and-a -half years and so on. Thus a m other 
who actually  breastfed her child for 10 or 11 or 13 or 14 m onths, is highly likely to report 
a duration  of one year ( th a t is, 12 m onths).
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Figure 6-1: Percentage distribution of ever breastfed children by
single m onths of age, Bangladesh
£5 1
■--- \ _/' \
Breastfeeding duration (months)
Notes: Considers the cohort born during 1959-73;
Excludes children who were being breastfed at the 
time of the survey, breastfed until death and not 
breastfed at all.
Source: Subset of BFS data tape
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It has been pointed out in C hapter 2 th a t heaping also appeared in the reported 
tim ing of death  (in m onths) a t the same figures of m ultiples of six m onths as in 
breastfeeding. Unless minimized, such heaping is likely to confound the effects of 
breastfeeding. It seems from the d a ta  th a t the extent of heaping in breastfeeding 
durations is much higher than  in reported age a t death. However, for the sample of last 
and nex t-to -last live births analyzed here, there appears practically no indication of 
heaping in reported  age a t death  in the da ta , particularly  before the age of 12 m onths.
Reported durations of breastfeeding longer than  the length of life of children who 
have died were reported in the d a ta  for a substan tia l num ber of children. While this 
discrepancy is undoubtedly unacceptable provided the reported age a t death is true, the 
reported duration  of breastfeeding m ight be true but not for the index child. If the eldest 
child dies a t a very young age, or in the case of fetal deaths or still births, continuation of 
breastfeeding to  the  next elder sibling is not uncommon in Bangladesh. However, to 
remove the possible influences of such discrepancies, all the children whose reported 
duration  of breastfeeding exceeded the reported age a t death  have been excluded from the 
analysis. A to ta l of 122 such cases has been observed among the births analyzed here.
6 .4 .2  O ther P r o b le m s
A sam ple of last and next-to-last live b irths is increasingly selected towards longer 
b irth  in tervals as one moves away from the date  of the  survey (Palloni and Tienda, 1986). 
This selection problem  is likely to  bias the estim ates of both breastfeeding and pace of 
child bearing. The suggested way to  elim inate th is bias is to  restrict the analysis to 
births occurring close to the survey date, say w ithin five years of the survey (Palloni and 
Tienda, 1986). Exclusion of the  b irths occurring before the suggested five-year period 
leaves too small a num ber of cases to  be analysed in the m ultivariate  context. However, 
analysis in this chapter will be restricted  to  the same b irth  cohort of 1959-73 as in the 
preceding chapters. This m ight minimize to  some extent the selection bias, if such a bias 
is present a t all in the  data.
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Though tim ing of the outcom e of each pregnancy of a m other was asked in the 
survey, pregnancy history d a ta  writh dating event were not recorded in the BFS standard 
d a ta  record file. This is probably because of more errors in pregnancy history than in 
b irth  history. It has been argued th a t not only is dating of events in pregnancy history 
com paratively less accurate but so is the coverage- since pregnancies not leading to Tull 
te rm ’ are more likely to  be om itted  (Palloni and Tienda, 1986). Thus, dating of events of 
pregnancies resulting in m iscarriage or abortion is not available in the BFS standard  da ta  
file. This causes some problems. B irths occurring to  m others w ith a higher incidence of 
abortion and m iscarriage who are actually a t a higher risk of dying than  the average will 
be placed in the longer b irth  intervals (both preceding and subsequent). As a result, the 
effects of shorter b irth  intervals are likely to have a downward bias.
6.5 A nalytica l A pproach
Because of heaping in the duration  of breastfeeding to some extent a t three and six 
m onths and also to a larger ex ten t a t some other higher m onths discussed before, and 
furtherm ore because of the im portance of breastfeeding during the first m onths of life, the 
whole childhood period has been divided into three age-segments: 1-4 m onths, 5-8 m onths 
and 9-59 m onths. The first m onth of life, or the neonatal period, has been discarded since 
some children may die before the in itiation  of breastfeeding due to poor health sta tus a t 
b irth , and since it is highly unlikely th a t another pregnancy will occur w ithin a few days 
after the b irth  of a  child.
As in the preceding chapters, the independent variable is the logit of the risk of 
dying in the age-segm ent (x-x+n) [loge{nqx/ l - nqx}]. The ^d ep en d en t variables in which 
the main in terest lies are:
(a) Preceding b irth  interval length- w ith three categories:
- <19 months
- 19-36 months
37+ months or first births
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Omission of first b irths from the analysis leads to  a substantial reduction in the 
num ber of cases to be analyzed. Though first births are a t higher risk of dying because of 
young m aternal age a t b irth , they are also unlikely to face im m ediate com petition from 
older siblings. The higher risks among first born babies can be captured by introducing 
b irth  order and m aternal age a t b irth  as controls.
(b) Survival s ta tu s  of the preceding child a t exact age one year- with two categories:
- Alive (includes first births)
- Dead
This variable controls for the in ter-relation of m ortality  in the same family. As discussed 
in C hap ter 5, it is preferred as a better measure than  the survival s ta tus of preceding 
child a t the b irth  of the  index child as a control for household m ortality . An index child 
born after repeated pregnancy wastages who is in fact a t higher m ortality  risk will be 
preceded by a longer b irth  in terval. Thus, control of the survival s ta tus of the preceding 
sibling a t the b irth  of the  index child is likely to  d isto rt the results to some extent. The 
first b irths (which are unlikely to  be affected by m other's health due to pregnancies) not 
preceded by another b irth  are placed in the first category or in the advantageous 
category. This is because if the preceding child survives during infancy, the index child is 
also likely to have a be tte r chance of survival during the period of infancy (see C hapter 5) 
or during the early m onths of life.
(c) Tim ing of next conception- with two categories:
- conception occurred before the index child reached the
lower limit x of the age-segment (x-x+n)
- conception any time after the index child reached the 
lower limit x of the age-segment (x-x+n)
This stra tegy  helps to suppress the  sim ultaneity  bias affecting the relation between the 
length of the following b irth  in terval and the risk of dying of the index child (Palloni and 
M illm an, 1986). The last born children have been placed in the last category. Since birth  
history ra ther than  pregnancy is used in the analysis, date of next conception has been 
approxim ated  by sub trac ting  a period of nine m onths from the date of b irth  of the next
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child. Some biases may arise in this context. If the next child is born after one or more 
pregnancy wastage, the estim ates of the effects of next conception on m ortality  of the 
index child will be downwardly biased.
(d) Breastfeeding duration- w ith two categories:
- breastfed the index child for at least x months
-breastfed for less than x months
This stra tegy  also suppresses the sim ultaneity bias affecting the relation between 
breastfeeding and the length of subsequent birth  interval.
The variables th a t will be considered as a control in the analysis are: m other’s age 
a t b irth , b irth  order of the child, m o ther’s education and place of residence. M other’s 
education is a proxy for her knowledge, a ttitu d e  and practice of child health  care. Place 
of residence can be considered a proxy for the availability and utilization of health 
services. Not only do these variables influence m ortality  but they are also related to 
breastfeeding duration. Though it has been observed earlier th a t rural-urban place of 
residence has no significant influence on infant or child m ortality  (see C hapter 4), it 
appears to  be associated w ith the duration of breastfeeding (see Appendix F). The da ta  
show th a t the educated m others and the urban m others are less likely to  breastfeed for 
longer durations than  the uneducated m others and the rural m others respectively. The 
average duration of breastfeeding appears to  increase with m other’s age and so also with 
the b irth  order of the child (see Appendix F).
The other variables th a t could have been included as a control are sex of the child, 
year of b irth  of the child and fa th e r’s educational sta tus. However, these variables are 
ignored for the following reasons. As s ta ted  earlier, fa ther’s education has been found to 
be highly correlated w ith m other’s education, and once the influence of m other’s 
education on m ortality  has been controlled statistically , the apparent influence of fa ther’s 
education has disappeared (see C hap ter 4). It has been reported th a t female children in 
Bangladesh are less likely to be breastfed for longer durations than the male children
193
(A ham ed, 1984; Aham ed, 1986). Since breastfeeding in the society continues for about, 
on average, tw o-and-a-half to  three years and since breastfeeding sta tu s in th is analysis is 
observed a t some particu lar points of life during infancy (at age 1 m onth, 5 m onths and 9 
m onths), it is unlikely th a t there would be any sex differential in the duration of 
breastfeeding during infancy or early m onths of life and even if it exists, th a t differential 
would affect the m ortality  estim ates. The year of birth of the child as observed in 
C hap ter 3 does influence m ortality  risk, but its im portance is diminished once birth  
in tervals are taken into account. In addition to this, unlike in some other developing 
countries (see for example, Intengan, 1976), there is no empirical evidence of the decline 
in breastfeeding duration in Bangladesh.
M ore im portan t than  the above argum ents for the exclusion of these variables is the 
likelihood of obtaining inconsistent or unacceptable estim ates for the relevant param eters. 
In fact, it has been observed th a t inclusion of any control variable, other than  the above 
sta ted  four variables, results in erroneously high estim ates for some variables. This is 
because further classification of observations produces a large num ber of cells with zero 
exposure and zero death m aking the analysis meaningless.
A bout 10 per cent of the children among the b irth  cohort of 1959-73 being breastfed 
a t the tim e of the interview have been excluded from the analysis because of truncation 
problem s (N=7,019). Again, children who were never breastfed have also been excluded. 
These children constitu te  about two per cent of all children born during the period 
1959-73 for whom breastfeeding inform ation is available. Since breastfeeding is a 
common cultural practice in Bangladesh, death  of a child within a few hours or days after 
the b irth  m ight be the underlying reason for not breastfeeding the child. W ithin the 
lim ita tions in which age a t death (in complete m onths) was coded in BFS da ta , like other 
W FS d a ta , it is not possible to know the num ber of days these children actually survived 
during the first m onth of their life. However, the d a ta  show th a t about 66 per cent of the 
children never breastfed a t all died in the first m onth of life. This tends to  substan tia te  
the supposition th a t it is the death  th a t led to non-breastfeeding. It is relevant to
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m ention here th a t evidence exists for rural Bangladesh th a t the m ajor cause for 
discontinuation of breastfeeding during the first year of life is infant death (Huffman et al, 
1980). A small percentage of children were coded in the da ta  as being breastfed until 
death  (about 3.5 per cent). These children have also been excluded from the analysis.
6.6 Effects o f B reastfeed ing and P ace of C hildbearing on M ortality  
6.6 .1  U n ivaria te  A nalysis
Table 6.1 gives the m ortality  rates per thousand exposed children for the  three age- 
segments: 1-4 m onths, 5-8 m onths and 9-59 m onths according to the four variables: 
length of the preceding b irth  in terval, survival s ta tu s  of the preceding child a t age one 
year, breastfeeding s ta tu s  and tim ing of the next conception. The exposed number of 
children refer to  those who were alive a t the beginning of the age interval for whom 
m ortality  is studied. The rates for the first two age-segments, th a t is, 1-4 m onths and 5-8 
m onths, are based on the b irth  cohort born between January  1959 and December 1973 
inclusive. On the other hand, the rates a t ages 9-59 m onths are based on the cohort born 
between January  1959 and November 1970 inclusive. This is to  allow an exposure to 
m ortality  for a full five-year period before the survey. It is worth recalling here th a t the 
field work of the  survey sta rted  in December 1975.
It appears from the table th a t children born w ith a longer preceding b irth  interval 
had a lower m ortality  ra te  than  those born w ith a shorter interval, even though the first 
births having higher m ortality  risks during infancy were included in the longest b irth  
interval of three years or more. At ages 1-4 m onths and 5-8 m onths, children whose 
im m ediate preceding sibling was alive a t exact age one year had lower m ortality  rates 
than  has the case where the preceding child died in infancy. This survival advantage is 
reversed between the 9th and 60th m onths of life w ith a large differential in the mortality- 
rates. The advantage of breastfed children in term s of survival also appears in the table. 
Children breastfed for a t least one m onth, five m onths and nine m onths, had considerably 
lower m ortality  rates than  those children not breastfed to the same extent. Enormously
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Table 6-1: M ortality  rates per 1000 exposed children by preceding
birth  in terval, survival of preceding child a t age one 
year, breastfeeding sta tu s and tim ing of next conception,
Bangladesh
Variable Mortality rate/1000 exposed children 
at ages x-x+n months
1-4 5-8 9-59a
Preceding birth 
interval (months): 
<19 42(765) 20(733) 89(404)
19-36 22(2,309) 14(2,257) 65(1,357)
37+ 17(2,109) 8(2,074) 39(1,277)
Preceding chid 
at age one year: 
Alive 20(4,667) 12(4,572) 60(2,732)
Dead 50(536) 18(509) 25(316)
Breastfeeding 
duration: 
x or more months 23(5,166) 12(4,945) 56(2,912)
<x months 111(36) 58(137) 80(137)
Next Conception: 
Before the child 
reached x-th month 182(23) 49(102) 193(124)
After the child 
reached x-th month 22(5,180) 12(4,978) 51(2,924)
Notes: Figures in parentheses indicate number of exposed 
children at the beginning of each age interval;
The analysis is based on the cohort born during 1959-73; 
aBased on the cohort born during January 1959 to 
November 1970.
Source: Subset of BFS data tape
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high m ortality  rates are observed among children followed by another conception within a 
sho rt period of their birth. A conception before the index child reached exact age one 
m onth  resulted in a m ortality  ra te , a t ages 1-4 m onths, of 182 per thousand exposed 
children compared to a rate  of only 22 among the children who were followed by another 
conception any tim e after they reached one m onth. High differentials also exist a t ages 
5-8 and 9-59 m onths.
6 .6 .2  M u ltivaria te  A nalysis
To analyze in the m ultivaria te  context, initially a main effects model has been fitted 
by tak ing  all four control variables along w ith the four variables of major concern 
discussed earlier. Next, the relative im portance of each of the control variables is assessed 
by com puting the LRX^ for each of these factors. Any control variable which appeared to 
have influenced the m ortality  risk a t the 5 per cent level, and even a t the 10 per cent level 
of chi-square distribution has been included in the final model, ignoring the others.
Four different main effects models have been fitted successively. Model I considers 
preceding birth  interval and survival s ta tu s of the preceding child a t age one year and 
also the  control variables which have shown significant im pacts on the m ortality risk. 
Model II considers breastfeeding duration  in addition to the variables in Model I. Model 
IV considers the tim ing of next conception in addition to  the variables in Model 
I. F inally , Model III takes in to  account all four variables in addition to the control 
variables. This strategy is taken to  examine w hether the effects of birth intervals 
(preceding an d /o r subsequent) change w ith the inclusion of control for breastfeeding. 
Both preceding and subsequent in tervals are likely to  affect breastfeeding. The birth  of 
the  index child within a short period of the birth  of the preceding child may strain  the 
health  of the m other, and th is in tu rn  is likely to  lead to  a shorter duration of 
breastfeeding for the index child th an  if the index child was born after a longer interval. 
A close pregnancy after the b irth  of the index child may also lead to a shorter duration of 
breastfeeding for the index child. However, breastfeeding of the index child is likely to be 
m ore affected by the subsequent pregnancy or birth  interval than  the preceding birth
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in terval. Thus, it can be hypothesized th a t if breastfeeding is the interm ediate factor 
through which b irth  intervals act, there should be a considerable a ttenuation  of the 
effects of birth  intervals, particularly  th a t of the  subsequent interval, once breastfeeding 
is taken in to  account.
6.6 .2 .1  M orta lity  R isks at A ges 1-4 M onths
The initial main effects model showed the absence of any significant im pact of place 
of residence on m ortality  a t ages 1-4 m onths. However, m other’s age a t b irth , birth  order 
of the child and m other’s education appear to influence m ortality  a t varying significance 
levels. These three variables have been included in all the four models. The results are 
presented in Table 6.2.
Very few differences are observed in the estim ates of m ortality  risks by the length of 
the preceding b irth  in terval and survival s ta tu s  of the preceding child a t age one year, 
according to  Models I and II. A slight a tten u atio n  in the estim ates of the preceding birth 
interval appears when the influence of next conception is taken into account (compare the 
estim ates in Model I and Model IV). F urther a ttenuation  occurs when breastfeeding is 
taken into account (com pare Model III and Model IV), but in any case the differences are 
small. C ontrary  to  expectation, a slightly increased im pact of next conception is observed 
in Model III which includes the breastfeeding variable. If breastfeeding is the 
in term ediate factor through which next conception influences child survival, the effects of 
the tim ing of next conception should diminish once breastfeeding is added to  the model. 
A slightly increased influence of breastfeeding also appears in the presence of control for 
the next conception (com pare the estim ates in Model II and Model III) but the differences 
in the estim ates between the models are small. The fact th a t the  estim ates in the various 
models are very sim ilar essentially suggests th a t each of the factors has an independent 
influence on the m ortality  risk.
The differential effects of all the variables are in the expected direction. The risk of 
dying increases w ith the length of the birth  interval. It appears from Model III th a t a
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Table 6-2: Effects of breastfeeding and pace of childbearing on
m ortality  a t ages 1-4 m onths, Bangladesh
Variable Parameter esimates
Model I Model II Model III Model IV
Preceding birth 
interval (months):
<19 **0.574 * *0.567 **0.534 **0.542
(0.170) (0.169) (0.170) (0.171)
19-36 0.143 0.139 0.156 0.160
(0.148) (0.148) (0.148) (0.148)
37+ **-0.717 **-0.706 **-0.690 **-0.702
(0.211)
Preceding child 
at its age one year:
(0.211) (0.211) (0.211)
Alive **-0.420 **-0.428 **-0.439 **-0.430
(0.124) (0.124) (0.125) (0.125)
Dead **0.420 ** 0.428 **0.439 **0.430
Breastfeeding
duration:
(0.124) (0.124) (0.125) (0.125)
1+ months * *-0.738 
(0.275)
* *-0.754 
(0.276)
<1 month
Next conception: 
Before the child
**0.738
(.275)
**0.754
(0.276)
reached 1 month 
After the child
**1.114
(0.284)
**-1.114
**1.101
(0.283)
**-1.101
reached 1 month - (0.284) (0.283)
Overall effect -3.524 -2.805 -1.707 -2.454
(0 .1 5 7 ) (0.307) (0.413) (0.311)
Model LRX2 (df) 67.36(85) 83.38(100) 103.58(118) 87.74(103)
a5.12 b10.23, c5.30
N= 5,183;
Notes: aLRX2 for breastfeeding in model II, bLRX2 for 
next conception in model III and CLRX2 for breastfeeding in 
model III;
All the models include maternal age, birth order and maternal 
education;
** Significantly differs from the average odds of dying at the 
1% level of significance of the normal distribution;
Figures in parentheses are standard errors of the estimates.
The analysis is based on the cohort born during 1959-73.
Source: Subset of BFS data tape
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child born within one-and-a-haif years of its preceding sibling had as much as 2.8 times 
[{exp(0.534-1.707)/l+exp(0.534-1.707)} /  {exp(-0.690-1.707)/l+exp(-0.690-1.707)}]
higher risk of dying than a child born with a preceding interval of three years or more. A 
child whose preceding sibling was alive a t age one year experienced a m ortality  risk which 
is 2.1 tim es less than  a child w ith its preceding sibling dying before age one year. A very 
high m ortality  risk appears for infants breastfed for less than  one m onth. An infant 
breastfed less than  one m onth had a probability of dying which is 3.5 tim es higher than 
for an infant breastfed for a t least one m onth. An enormously higher risk of dying is 
observed for the infants whose m other conceived before the child reached one m onth of 
age. A conception before the index child reached one m onth had increased the index 
child’s risk of dying by more than  six tim es as compared to a child w ith the next 
conception occurring any tim e after its first m onth of life. However, note th a t the 
num ber of cases where the next conception took place before the index child reached exact 
age one m onth is small. Thus, the results should be viewed cautiously.
To assess the im portance of breastfeeding as a factor influencing m ortality , the 
likelihood ratio  chi-square value due to breastfeeding is com puted for both the models, the 
one which takes into account the next conception (Model III) and the one which does not 
(Model II). The size of the likelihood ratio  chi-square for the tim ing of next conception is 
also com puted for Model III. In Model II, LRX due to  breastfeeding equals 5.12, w ith 1 
degrees of freedom (p<0.05) and in Model III LRX2 equals 5.38 with the same degrees of 
freedom (p<0.05). The LRX2 for the next conception equals 10.23 w ith 1 degrees of 
freedom (p<0.01). These results are presented a t the bottom  of the Table. W hat these 
results suggest is th a t breastfeeding is a significant factor influencing m ortality  even in 
the presence of control for the next conception and the same also holds for the next 
conception when the influence of breastfeeding is taken into consideration.
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6 .6 .2 .2  M o r ta lity  R isk s at A ges 5-8 M o n th s
Table 6.3 presents the estim ates of m ortality  a t ages 5-8 m onths. Among the four 
control variables only m aternal age a t birth  and m aternal education appeared to  influence 
m ortality  significantly in the initial m ain effects model. As such these two variables have 
been added to each of the models in the table.
As in the preceding table, only small variations are observed in the estim ates 
between the four models. The estim ates for the variables, breastfeeding and tim ing of 
next conception, are slightly a tten u a ted  when both of these factors are considered in the 
model together (com pare the estim ates in Model III w ith those in Model II and in Model 
IV), but the a ttenuation  is negligible. The effects of the preceding birth  interval are in 
the same direction as in Table 6.2 bu t the differential appears to  be less in th is case. A 
child born w ith a preceding b irth  interval of 18 m onths or less had about 2.2 tim es higher 
m ortality  risk than  if the preceding interval was three years or more (see Model III). The 
estim ates of the survival s ta tu s  of the preceding child bear the same sign as in Table 6.2 
but their m agnitudes are too small to be significant. In fact, no differential appears in the 
m ortality  risks of the two groups of children with the preceding sibling alive and with the 
preceding sibling dead a t age one year. As regards breastfeeding, it appears from Model 
III th a t an infant breastfed for a t least five m onths had a 4.8 tim es lower risk of dying 
before its 9th m onth of age than  a child breastfed for any period less than  five m onths. 
The m agnitudes of the estim ates of breastfeeding effects appear to  be considerably higher 
than  those observed a t ages 1-4 m onths. This result is obviously due to the im portance of 
breastfeeding for the first five or six m onths of life. Like the length of the preceding 
interval, decreased im pact of next conception also appears w ith the age of the child. The 
estim ates of the effects of the next conception are considerably lower than  those observed 
a t ages 1-4 m onths. This confirms the usual expectation th a t the effects of the pace of 
childbearing should decrease with the child’s age. A child followed by another pregnancy 
before it reached five m onths of age had about three and a half tim es higher risk of dying 
before reaching exact age nine m onths than if the child was followed by another 
pregnancy any tim e after it reached five m onths.
Table 6-3: Effects of breastfeeding and pace of childbearing on
m ortality  a t ages 5-8 m onths, Bangladesh
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Variable
Model I
Parameter 
Model II
esimates 
Model III Model IV
Preceding birth 
interval (months):
<19 *0.423 *0.432 0.394 0.383
(0.203) (0.204) (0.206) (0.206)
19-36 0.021 0.017 0.044 0.044
(0.169) (0.169) (0.170) (0.170)
37+ *-0.444 *-0.449 *-0.438 *-0.427
Preceding child 
at age one year*:
(0.195) (0.195) (0.196) (0.196)
Alive 0.012 0.003 0.005 0.013
(0.201) (0.201) (0.202) (0.201)
Dead -0.012 -0.003 -0.005 -0.013
Breastfeeding
duration:
(0.201) (0.201) (0.202) (0.201)
5+ months **-0.826 
(0.203)
**-0.815
(0.203)
< 5 month s
Next conception: 
Before the child
* *0.826 
(.203)
* *0.815 
(0.203)
reached 5 months 
After the child
**0.647
(0.240)
**-0.647
* *0.666 
(0.239) 
* *-0.666
reached 5 months — (0.240) (0.239)
Overall effect -4.572 -3.865 -3.293 -3.970
(0.250) (0.292) (0.351) (0.321)
Model LRX2 (df) 38 .03(29) 48.16(53) 
a9 .60 b5
73.22(82) 
.37,c11.30
62.45(52)
N= 5,064;
Notes: aLRX2 for breastfeeding in model II, bLRX2 for next 
conception in model III and CLRX2 for breastfeeding in model
III;
All the models include maternal age and maternal education;
* and ** Significantly differ from the average odds of dying at 
the 5V, and 17, levels of significance of the normal distribution; 
Figures in parentheses are standard errors of the estimates;
The analysis is based on the cohort born during 1959-73.
Source: Subset of BFS data tape
202
T * )The size of the LRX^ for breastfeeding produces a figure of 9.60 (degrees of 
freedom ^ 1, p<0.005) in Model II and with a figure of 11.30 (degrees of freedom ^ 1, 
p<0.005) in Model III, showing breastfeeding as one of the crucial factors determ ining 
m ortality  risk between the 5th and 9th m onths of life. The LRX2 due to next conception 
in Model III equals 5.37 (degrees of freedom = 2, 0.01<p<0.025) which implies th a t the 
tim ing of next conception is also an im portan t factor in influencing m ortality , but the 
im pact of breastfeeding is greater a t ages 5-8 m onths than  th a t of the next conception.
6 .6 .2 .3  M o r ta l i ty  R isk s  at A g es  9-59  M o n th s
Table 6.4 presents the estim ates of m ortality  risks a t ages 5-59 m onths. In the 
initial m ain effects model, am ong the control variables only m aternal education was 
observed to influence m orta lity  significantly. Thus all the models in the table included 
m o ther’s education.
Inclusion of breastfeeding in the model does not seem to make any real differences in 
the estim ates of preceding b irth  interval and survival s ta tus of the preceding child a t age 
one year (com pare estim ates in Model I and Model II). The same is observed in relation 
to  the estim ates of the next conception (com pare the estim ates in Model III and Model 
IV). This is probably due to  the un im portan t role of breastfeeding on m ortality  a t these 
ages. It appears from the estim ates in the table th a t breastfeeding for nine or more 
m onths does increase the index child’s survival probability com pared to a child breastfed 
for less than  nine m onths but the difference in the m ortality  experience of the two groups 
of children is not significant. The disappearance of the influence of breastfeeding on 
m ortality  a t th is stage of life is also evident from the size of the LRX values a t the 
bottom  of the table (LRX 2=  1.81, degrees of freedom = l, p>0.10 in Model II and LRX2=  
1.05, degrees of freed o m = l, p>0.10 in Model III).
A reversal in the sign of the estim ates of the survival s ta tu s  of the preceding child 
occurs a t this age in terval. Unlike a t ages 1-4 m onths and 5-8 m onths, death  of the 
preceding child before exact age one year favours the m ortality  condition of the index
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Table 6-4: Effects of breastfeeding and pace of childbearing on
m ortality  a t ages 9-59 m onths, Bangladesh
Variable
Model I
Parameter 
Model II
esimates 
Model III Model IV
Preceding birth 
interval (months) 
<19 ★*0.520 **0.518 **0.411 **0.412
(0.134) (0.134) (0.139) (0.139)
19-36 0.009 0.010 0.059 0.058
(0.106) (0.106) (0.108) (0.108)
37+ **-0.529 **-0.528 **-0.470 **-0.470
(0.119) (0.119) (0.121) (0.121)
Preceding child 
at age one year: 
Alive * *0.571 **0.562 * *0.576 **0.584
(0.186) (0.186) (0.187) (0.187)
Dead **-0.571 **-0.562 **-0.576 **-0.584
(0.186) (0.186) (0.187) (0.187)
Breastfeeding
duration:
9+ months -0.233 -0.178
<9 month s
(0.164)
0.233
(0.167)
0.178
Next conception: 
Before the child 
reached 9 months
(.164) (0.167) 
* *0.682 **0.692
After the child 
reached 9 months -
(0.127) 
* *-0.682 
(0.127)
(0.126)
**-0.692
(0.126)
Overall effect -3.551 -3.345 -2.853 -3.004
(0.220) (0.261) (0.274) (0.237)
Model LRX*' (df) 9.33(7) 13.03(15) 24.67(29) 17.09(17)
al.81 b23.51, C1.05
N= 3,038;
Notes: aLRX2 for breastfeeding in model II, bLRX2 for next 
conception in model III and CLRX2 for breastfeeding in model
III;All the models include maternal education;
** Significantly differs from the average odds of dying at the 
1/5 level of significance of the normal distribution;
Figures in parentheses are standard errors of the estimates;
The analysis is based on the cohort born during January 1959 to 
November 1970.
Source: Subset of BFS data tape
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child. If the preceding child is dead by one year of age, the index child’s risk of dying is 
th ree tim es less than  if the preceding child survived beyond age one year (from Model III). 
It can be surmised th a t this im portan t observation relates to the com petition with the 
elder sibling as the index child ages. Note th a t it has been observed in C hapter 5 th a t 
m ortality  risk between ages one and five years is considerably lower among the group of 
children w ith the preceding sibling dead by age one year than  among the group with the 
preceding sibling alive a t age one year. The analysis here for m ortality  a t ages 9-59 
m onths suggests also the same phenomenon.
A considerable a ttenuation  in the estim ates of the preceding b irth  interval is 
observed wrhen the effects of the next conception are controlled. The estim ates in Model 
III show th a t a child w ith a preceding interval of 18 m onths or less experienced a 2.3 
tim es higher m ortality  risk than  a child born three or more years after the preceding 
child. The estim ates of the effects of the next conception show th a t a conception before 
the index child reached nine m onths of age raised the probability of dying of the index 
child by 3.6 tim es than  if the next conception took place after the child reached nine 
m onths. The differential effects of preceding birth  interval and th a t of the next 
conception a t ages 9-59 m onths appear to be the same or slightly higher than  observed at 
ages 5-8 m onths (com pare num erical m agnitudes of the estim ates in Table 6.3 and Table 
6.4 under Model III). This result seems to  be related to  the age-interval as well as to the 
sample size. The life span covered by the age interval 9-59 m onths is much larger than 
the in terval 5-8 m onths. The num ber of exposed children and deaths on which the models 
are based vary from Table 6.3 to  Table 6.4.
The estim ates in Table 6.4 suggest th a t the influence of the tim ing of next 
conception on m ortality  a t ages 9-59 m onths is greater than  the influence of the preceding 
b irth  interval. This seems surprising and it conflicts with the earlier observation in 
C hap ter 3 th a t the preceding b irth  interval has more im pact on m ortality  between ages 
one and five years than  the subsequent b irth  interval (Table 3.15). It seems more 
reasonable to assume th a t as the  index child ages, it is more likely to face harder
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com petition from its elder sibling than  from the Ibling or conception following it. 
Though breastfeeding appears to have no significant influence on the m ortality  risk at 
ages 9-59 m onths, it could be an im portan t factor for m ortality  a t some earlier months 
w ithin the age-segment 9-59 m onths. To look a t these issues, the analysis has further been 
split into two age-segments, 9-15 m onths and 16-59 m onths.
The param eter estim ates for m ortality  a t ages 9-15 m onths are in Table 6.5 and 
those for m ortality  a t ages 16-59 m onths are in Table 6.6. Because no one of the group of 
children w ith the preceding sibling dead by age one year has died between the 9th and 
16th m onths of life, survival s ta tu s  of the preceding child a t age one year has been 
discarded in fitting  the models in Table 6.5. It is observed in the d a ta  th a t only 37 
children out of 3,048 exposed children have died in the age-interval 9-15 m onths. Two 
control variables, birth  order and m aternal education, have been added to each model in 
Table 6.5 because of their significant im pacts observed in initial model fitting. For the 
same reason, m aternal education has been added to all models in Table 6.6.
The estim ates in Table 6.5 reveal th a t children breastfed for at least nine m onths 
had a significantly lower than  average risk and children breastfed for any duration less 
than  nine m onths had a significantly higher than  average risk of dying. Notice th a t the 
estim ates in the table are subject to  higher sampling errors because of the small number 
of deaths observed in the age segm ent 9-15 m onths. However, as expected, breastfeeding 
appears as a significant factor influencing m ortality  risk a t ages 9-15 m onths (Table 6.5), 
bu t it is an insignificant factor in relation to m ortality  risk a t ages 16-59 m onths (Table
6 .6) . Unlike m ortality  a t ages 9-59 m onths, the influence of the  preceding birth  interval, 
as expected, appears to be greater than  the influence of the tim ing of next conception for 
m ortality  in each of the age segm ents, 9-15 m onths and 16-59 m onths (Tables 6.5 and
6 .6 )  .
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Table 6-5: Effects of breastfeeding and pace of childbearing on
m ortality  a t ages 9-15 m onths, Bangladesh
Variable
Model I
Parameter 
Model II
esimates 
Model III Model IV
Preceding birth
interval (months) 
<19 **1.124 **1.130 **0.987 **0.972
(0.310) (0.311) (0.318) (0.317)
19-36 0.194 0.178 0.225 0.250
(0.294) (0.295) (0.296) (0.296)
37+ **-1.318 **-1.308 **-1.212 **-1.222
(0.226) (0.227) (0.227) (0.227)
Breastfeeding 
duration:
9+ months **-0.771 **-0.684 -
<9 month
(0.236)
**0.771
(0.242) 
* *0.684 .
(.236) (0.242)
Next conception: 
Before the child
reached 9 months - *★0.710 **0.782
After the child 
reached 9 months -
(0.223)
**-0.710
(0.223)
(0.219)
**-0.782
(0.219)
Overall effect -4.685 -4.135 -3.307 -4.071
(0.354) (0.375) (0.397) (0.380)
Model LRX2 (df) 15.20(13) 31.86(32) 44.36(58) 21.05(32)
a7.93 b8.06, c6 .23
N= 3,038;
Notes: aLRX2 for breastfeeding in model II, bLRX2 for next 
conception in model III and CLRX2 for breastfeeding in model
III;
All the models include birth order and maternal education;
** Significantly differs from the average odds of dying at the 
1% level of significance of the normal distribution;
Figures in parentheses are standard errors of the estimates;
The analysis is based on the cohort born during January 1959 to 
November 1970.
Source: Subset of BFS data tape
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Table 6-6: Effects of breastfeeding and pace of childbearing on
m ortality  a t ages 16-59 m onths, Bangladesh
Variable Parameter esimates
Model I Model II Model III Model IV
Preceding birth 
interval (months):
<19 **0.405 *0.400 *0.372 *0.372
(0.157) (0.157) (0.158) (0.158)
19-36 0.086 0.088 0.093 0.093
(0.120) (0.120) (0.120) (0.120)
37+ **-0.491 * *-0.488 * *-0.465 * *-0.465
(0.067) (0.067) (0.068) (0.068)
Preceding child
at age one year:
Alive *0.443 *0.441 *0.448 *0.448
(0.191) (0.191) (0.191) (0.191)
Dead *-0.443 *-0.441 *-0.448 *-0.448
(0.191) (0.191) (0.191) (0.191)
Breastfeeding
duration:
16+ months -0.058 -0.001 -
(0.119) (0.122)
<16 months 0.058 0.001 -
(.119) (0.122)
Next conception:
Before the child
reached 16 months - *0.289 *0.289
(0.115) (0.113)
After the child *-0.289 *-0.289
reached 16 months (0.115) (0.113)
Overall effect -3.678 -3.639 -3.485 -3.486
(0.229) (0.242) (0.247) (0.239)
Model LRX2 (df) 9.55(7) 31.07(18) 52.10(38) 27.35(18)
a0 .23 b6 .68 , c0.00
N= 3,001;
Notes: aLRX2 for breastfeeding in model II, bLRX2 for next 
conception in model III and CLRX2 for breastfeeding in model 
III;
All the models include maternal education;
* and ** Significantly differ from the average odds of dying at 
the 5% and 1*7, levels of significance of the normal distribution; 
Figures in parentheses are standard errors of the estimates;
The analysis is based on the cohort born during January 1959 to 
November 1970.
Source: Subset of BFS data tape
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6 .7  F u r th e r  A n a ly s is
T h a t breastfeeding is an im portan t correlate influencing m ortality  during infancy is 
established in the analyses in the preceding sections but these analyses fail to provide any 
insights into the nature  of the relationship of m ortality  w ith breastfeeding. Thus when it 
is observed th a t the im portance of breastfeeding disappears with the age of the  child, 
w hether m ortality  risk a t a specific age interval decreases with the length of the 
breastfeeding duration rem ains unknown. This is also the case w ith the next conception. 
W hat is known is th a t the tim ing of the next conception before the child reaches a 
particu lar age increases the index child’s probability of dying and th a t the influence of the 
next conception tends to decrease as the child ages. W hat rem ains unclear is w hether the 
risk of dying in a specific age segm ent decreases with the length of the period before the 
next conception.
In order to  look a t these issues, m ortality  a t ages 5-8 m onths and a t ages 9-59 
m onths are reanalyzed here w ith fu rther classification of the two variables: breastfeeding 
and the tim ing of the next conception. The analysis for the age-group 1-4 m onths is 
om itted  since no further classification of breastfeeding duration and tim ing of next 
conception is possible. For the analysis a t ages 5-8 m onths, breastfeeding duration  has 
been divided into three categories: breastfed for less than  one m onth, breastfed for 1-4 
m onths and breastfed for five or more m onths. Similar categories have been tried with 
the next conception: conception before the index child reached one m onth, conception 
between the first and fifth m onths of the index child and conception after the index child 
passed its fifth m onth of life. B ut such a categorization of the tim ing of next conception 
shows no deaths occurring in the  first category of the variable and as such no consistent 
or acceptable estim ates appear for the param eters of the conception variable. Thus, as in 
Table 6.3, tim ing of next conception has two categories: conception before the index child 
reached five m onths and after the child reached five m onths.
For the analysis a t ages 9-59 m onths, the two variables have been categorized as:
Breastfeeding duration (months): 9+, 5-8, and <5.
Age of index child (months) when the next conception occurred:
<5, 5-8, and 9+.
F urther division in the categories was not possible because of the problem discussed 
above.
Table 6.7 and Table 6.8 present the distribution of deaths, exposed num ber of 
children and death  rate  per 1000 exposed children according to the four variables: 
preceding b irth  interval length, survival s ta tu s  of the preceding child a t age one year, 
breastfeeding duration and the tim ing of next conception. A very high m ortality  ra te  is 
observed among children breastfed for less than  one m onth compared to  those breastfed 
for 1-4 m onths and to  those breastfed for a t least Five m onths (Table 6.7). The m ortality  
ra te  decreases w ith increase in the length of breastfeeding duration. The same negative 
relation also appears a t ages 5-59 m onths (Table 6.8). As regards the tim ing of next 
conception, a very high disparity  is observed in the m ortality  rates in Table 6.8. The 
children followed by another conception before reaching their 5th m onth of life 
experienced a m ortality  rate  of 200 per thousand whereas a ra te  of only 51 per thousand 
is observed among the children w ith next conception occurring any tim e after they 
reached their 9th m onth of life. An in term ediate m ortality  ra te  of 179 per thousand is 
observed among children followed by another conception between their 5th and 9th 
m onths of age.
For m ortality  a t ages 5-8 m onths, Table 6.9 presents the m ain effects model 
estim ates for the param eters of all four variables along with their standard  errors. The
o
size of the LRX for each of the factors is also presented in the table. Since the analysis is 
based on the same group of children as in Table 6.3, the model includes m other’s age a t 
b irth  and m other’s education.
209
<)
A num ber of points th a t emerge from the LRX* values and their corresponding
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Table 6-7: D istribution of deaths and exposed children a t ages 5-8
m onths by preceding birth  interval, survival of preceding 
child a t age one year, duration of breastfeeding and tim ing 
of next conception, Bangladesh
Variable Number of 
deaths
Exposed number 
of children
Deaths/1000
exposed
children
Preceding birth 
interval (months): 
<19 15 733 20
19-36 32 2,257 14
37+ 18 2,074 8
Preceding child 
at age one year: 
Alive 58 4,572 12
Dead 8 508 15
Duration of breast­
feeding :
5+ months 60 4,944 12
1-4 months 4 104 38
<1 months 4 33 121
At next conception 
the index child aged 
<5 months 5 102 49
5+ months 62 4,978 12
Notes: Figures do not add to the same total due to missing
values;
The results are based on the cohort born during 1959-73. 
Source: Subset of BFS data tape
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Table 6-8: D istribution of deaths and exposed children a t ages 9-59
m onths by preceding birth  interval, survival of preceding 
child a t age one year, duration of breastfeeding and tim ing 
of next conception, Bangladesh
Variable Number of 
deaths
Exposed number 
of children
Death/1000 
exposed 
children
Preceding birth 
interval (months): 
<19 36 405 89
19-36 88 1,357 65
37 + 51 1,278 40
Preceding child 
at age one year: 
Alive 166 2,732 60
Dead 8 316 25
Duration of breast­
feeding:
9+ months 163 2,911 56
5-8 months 4 61 65
<5 months 8 76 105
At next conception 
the index child aged
<5 months 9 45 200
5-8 months 14 78 179
9+ months 151 2,924 51
Notes: Figures do not add to the same total due to missing 
values;
The results are based on the cohort born during January 
1959 to November 1970.
Source: Subset of BFS data tape
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Table 6-9: Param eter estim ates for the effects of durations of
breastfeeding and pace of child bearing on m ortality  
a t ages 5-8 m onths, Bangladesh
Variable Parameter
estimate
Standard
error
LRX2 df P
Preceding birth 
interval (months): 
<19
19-36
0.384
0.048
0.206
0.170
5.26 2 <0.10
>0.05
37+ *-0.432 0.197
Preceding child 
at age one year: 
Alive -0.005 0.201
0.0 1 = 1.00
Dead 0.005 0.201
Breastfeeding 
durations:
5+ months **-l.180 0.275 12.89 2 <0.005
1-4 months 0.093 0.398
<1 month **1.087 0.421
At next conception 
index child aged: 
<5 months **0.649 0.240
5.38 1 <0.025
>0.010
5+ months **-0.649 0.240
Overall effect -2.906 0.392
N=5,064; LRX2 for the model = 79.91, df=94, p=0.85
Notes: The model includes maternal age and maternal education;
* and ** Significantly differ from the average odds of 
dying at the 5% and 1% levels of significance of the 
normal distribution;
The analysis is based on the cohort born during 1959-73. 
Source: Subset of BFS data tape
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significance levels (p) need to be mentioned here. The most striking point is the much 
greater influence of breastfeeding on m ortality  a t these m onths of life than the influence 
of the tim ing of next conception. This establishes breastfeeding as the most crucial factor 
th a t  determ ines child m ortality  during the in term ediate  m onths of infancy. A nother 
point to be noticed is th a t the influence of the next conception surpasses the influence of 
the preceding b irth  interval. The preceding b irth  in terval appears to influence m ortality  
a t the 10% level of significance of chi-square d istribu tion  but not a t the 5% level. On the 
o ther hand, the next conception variable comes out as an influential factor a t the  1% 
level. If com petition in term s of family resources, and m other’s tim e and care are the 
m echanism s through which preceding birth  interval and subsequent pregnancy are likely 
to  affect child m orta lity , then it seems th a t a subsequent close pregnancy leads to  less 
care for the index child a t this stage of its life than  if the index child had another closely 
spaced elder sibling. As such, the influence of the next pregnancy overwhelms th a t  of the 
influence of the preceding birth  interval.
It is seen from the param eter estim ates of breastfeeding th a t the risk of dying 
decreases w ith increased duration  of breastfeeding. The children breastfed for less than  
one m onth had a significantly higher than  the average risk. On the o ther hand, a 
significantly lower risk is observed among children breastfed for a t least five m onths. 
Children breastfed for a duration  of 1-4 m onths appear to have a risk which is 
in term ediate of the o ther two groups. The estim ates suggest th a t a child breastfed for 
less than  one m onth experienced more than  eight tim es, and about tw o-and-a-half tim es 
the risk of dying as experienced by a child breastfed for five m onths or more, and a child 
breastfed for 1-4 m onths respectively.
Table 6.10 presents the estim ates of m ortality  a t ages 9-59 m onths. The main 
effects model th is tim e includes m aternal education as in Table 6.4. The estim ates for 
breastfeeding duration  show no significant differences in the risks of dying am ong the 
children breastfed for <5 m onths, 5-8 m onths and 9+  m onths from their average 
m ortality  experience. Furtherm ore, breastfeeding as a determ inant of m ortality  becomes
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T a b le  6 -1 0 : Param eter estim ates for the effects of durations of
breastfeeding and pace of child bearing on m ortality  
at ages 9-59 m onths, Bangladesh
Variable Parameter
estimate
Standard
error
LRX^ df P
Preceding birth 
interval (months): 
<19 **0.419 0.139
16.28 2 <0.005
19-36 0.060 0.108
37+ **-0.479 0.121
Preceding child 
at age one year: 
Alive * *0.587 0.188
13.33 1 <0.005
Dead * *-0.587 0.188
Breastfeeding 
durations:
9+ months -0.183 0.236
3.02 2 >0.05
<0.10,
5-8 months -0.373 0.401
<5 months 0.556 0.324
At next conception 
index child aged: 
<5 months *0.594 0.272
24.62 2 <0.005
5-8 months 0.356 0.237
9+ months * *-0.950 0.173
Overall effect -2.596 0.329
N=3,038; LRX2 for the model = 39 .04, df=45, p=0.721
Notes: The model includes maternal education;
* and ** Significantly differ from the average odds of 
dying at the 5% and 1*7, levels of significance of the 
normal distribution;
The analysis is based on the cohort born during January 
1959 to November 1970.
Source: Subset of BFS data tape
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insignificant at the 5% level of significance of the chi-square distribution. One 
observation which is not statistically significant but which may be interesting to note is a 
lower risk of dying among children breastfed for more than nine months than  among 
children who were breastfed for 5-8 months (Table 6.10). This is surprising, and also 
difficult to explain with the WFS type of da ta  which has no information on age a t  
weaning (partial or full). Generally, breastfeeding for around five to six months has been 
regarded as an optimum duration in the literature. In the absence of information on 
supplementary feeding, it is not known whether breastfeeding for a  prolonged period 
(beyond the optimum or recommended period of 5-6 months) with adequate supplement 
allows a child better survival prospects than a child not breastfed for a prolonged period 
bu t given the same sort of supplementary food. However, evidence exists in the Punjab, 
India, th a t  breastfeeding alone w ithout any supplement beyond the sixth m onth  of life 
does increase the child’s mortality risk (Wyon and Gordon, 1971). This could also be the 
case in Bangladesh.
One im portant observation in Table 6.10 is th a t  the risk of dying within the age 
interval decreases with length of the time until next conception. Children followed by a 
conception occurring any time after they reached the age of nine months had more than  
four times lower risk of dying than  the group of children followed by a conception 
occurring before their five months of age. Even when compared to the group of children 
with the next conception occurring between their 5th and 9th months of life, the former 
group had about three and a half times lower risk of dying. Thus, like the length of the 
preceding birth interval, a positive relation of survivorship within a specific age interval 
also appears with the length of the time until next conception.
Again, as observed in Table 6.4, the influence of the timing of next conception on 
the m ortality  risk at ages 9-59 m onths appears to be greater than the influence of the 
preceding birth interval (compare the LRX“ values). However, as also seen in Table 6.5, 
the results presented for the age-interval 9-15 months in Table 6.11 show th a t  the 
influence of the preceding birth interval is greater than the influence of the next
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Table 6-11: Param eter estim ates for the effects of durations of
breastfeeding and pace of child bearing on m ortality 
at ages 9-15 m onths, Bangladesh
Variable Parameter
estimate
Standard LRX^
error
df P
Preceding birth 
interval (months) 
<19 **0.991
12.59
0.319
2 <0.005
19-36 0.225 0.296
37+ **-1.216 0.228
Breastfeeding 
durations:
9+ months **-0.918
6.56
0.327
2 <0.05
5-8 months 0.295 0.503
<5 months * *0.623 0.228
At next conception 
index child aged:
<5 months *0.839
8.97
0.417
2 <0.025
5-8 months 0.141 0.424
9+ months **-0.980 0.149
Overall effect -3.137 0.456
N=3,038; LRX2 for the model= 55. 38, df=86, p=0.996
Notes: The model includes birth order and maternal education;
★ and ** Significantly differ from the average odds of 
dying at the 5% and 17, levels of significance of the 
normal distribution;
The analysis is based on the cohort born during January 
1959 to November 1970.
Source: Subset of BFS data tape
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conception. Breastfeeding remains as a significant factor influencing m ortality  a t ages 
9-15 m onths but unlike a t ages 5-8 m onths, it comes out as the th ird  im portan t variable 
explaining m ortality  differentials a t ages 9-15 m onths, following the tim ing of the next 
conception. The estim ates in Table 6.11 show a clear negative relationship between the 
duration  of breastfeeding and the risk of dying between the 9th and 16th m onths of life.
6.8 In teraction  Effects
Breastfeeding is likely to  act interactively on m ortality  w ith a num ber of social and 
environm ental factors. This is evident from some recent studies in the developing 
countries. It has been reported for Peru th a t the positive influence of breastfeeding is 
more pronounced among children of m others with no education than  among children of 
educated m others (Palloni and Tienda, 1986). The effects of breastfeeding and 
environm ental factors have been found strongly in teractive in M alaysia. It has been 
observed th a t breastfeeding was more strongly related to infant survival in families 
w ithout adequate facilities of drinking w ater or toilet san ita tion  (Butz et a t, 1984). The 
negative influence of early cessation of breastfeeding was found to be more severe among 
infants of m others w ith less or no education than among infants of m others with higher 
education in Egypt (Janow itz et al, 1981). M ortality among rural never-breastfed infants 
was found to be considerably higher than  among urban coun terpart infants in Brazil 
(Goldberg et al, 1984). Thus, it appears th a t the positive influence of breastfeeding or 
the negative influence of non-breastfeeding is likely to vary from one s tra ta  of the society 
to another or from one country to another.
In view of the results obtained so far in the present chapter, particularly those 
which showed very few differences between the sizes of the same param eter estim ates 
using different models, few in teraction effects are expected between the variables 
considered. However, since m other’s education can be considered to be a proxy for 
household living standard , and also for her knowledge and ability in child health care, it 
m ight be in teresting to explore w hether breastfeeding and m other’s education interacts on
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m orta lity , th a t is, whether the effect of breastfeeding is higher for children of uneducated 
m others than  for children of educated m others. Breastfeeding m ight also be expected to 
have more influence under the conditions of too rapid preceding or following births (or 
pregnancies). Thus, the role of in teraction effects of breastfeeding with m other’s 
education, w ith preceding b irth  interval and with the tim ing of next conception are 
exam ined here. As in earlier chapters, the analytical strategy here is first to examine the 
con tribu tion  th a t  an in teraction term  makes to improve a main effects model and then, 
depending on its contribution, to  look a t the individual param eter estim ates of the 
relevant in teraction  term s.
To assess the im portance of interactions, each of the in teraction factors- 
breastfeeding w ith m other’s education, breastfeeding with preceding b irth  interval and 
breastfeeding w ith the next conception, has been introduced separately into the 
corresponding m ain effects model a t each age-segment. Thus, for m ortality  a t ages 1-4 
m onths, the reference main effects model is Model III in Table 6.2; for m ortality  a t ages 
5-8 m onths, it is Model III in Table 6.3 and finally, for m ortality  a t ages 9-59 m onths, it 
is Model III in Table 6.4. The difference in the LRX2 values in the two models, one 
w ithou t in teraction (the main effects model) and the other w'ith one interaction term , 
gives the size of the LRX2 of the associated in teraction factor and thus determ ines its 
additional contribution to  the m ain effects model. The LRXZ value for each interaction 
factor com puted in this way is presented in Table 6.9. The LRX^ value for another 
in teraction term , preceding b irth  in terval by the tim ing of next conception, has also been 
presented in the table because of its theoretical im portance. All other second or higher 
order in teractions have been ignored because of complexities in their in terpreta tion .
It can be seen from Table 6.12 th a t the LRX2 values for different interaction term s 
are quite small. In fact, none of the  in teractions are significant a t the 5% level and only 
one factor (interaction between the preceding b irth  interval and the tim ing of next 
conception) appear to  be significant a t the 10% level of the chi-square d istribution. 
Furtherm ore, it has been observed th a t none of the individual param eter estim ates
Table 6-12: The size of the likelihood ratio chi-square
for certain interaction factors, Bangladesh
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Interactin
factors
Degrees
freedom
of At ages (months)
1-4 5-8 9-59
Breastfeeding by 
mother’s education: 1 2.12 
(p>0.10)
0.01 
(p>0.10)
0.92 
(p>0.10)
Breastfeeding by 
preceding birth 
interval: 2 0.50 
(p>0.10)
2.23 
(p>0.10)
0.37
(p>0.10)
Breastfeeding by 
the next conception : 1 0.00
(p=1.00)
1.83
(p>0.10)
1.30 
(P>0.10)
Preceding birth 
interval by the 
next conception: 2 3.37
(p>0.10)
4.85
(p<0.10,
>0.05)
1.94
(p>0.10)
LRX^ for main 
effects model, df 
(P)
103.58, 118 
(0.852)
73.22, 82 
(0.745)
24.67, 29 
(0.695)
N 5,183 5,064 3,038
Notes: For explanation on main effects model, see text;
Figures in parentheses indicate significance levels;
The results for mortality at ages 1-4 months and 5-8 
months are based on the cohort born during 1959-73, and 
those for ages 9-59 months on the cohort born during 
January 1959 to November 1970.
Source: Subset of BFS data tape
involved within a particular interaction factor appears to be statistically significant and 
as such the individual estimates are neither presented here nor discussed further. The 
same results have also been observed with the models in Table 6.9 and Table 6.10 having 
more categories in the breastfeeding and the timing of next conception variables (results 
not presented).
Thus, the data lack evidence of any interactive influence of breastfeeding with 
mother’s education on mortality. Neither has evidence been found as to the interactive
220
im pacts of breastfeeding on m ortality  w ith different levels of the pace of the preceding, 
and the following childbearing. Additionally, the influences of the length of the preceding 
b irth  interval and the tim ing of next conception on m ortality  do not appear to depend on 
each other in a sta tistica l sense.
6 .9  D isc u ss io n  o f th e  R e su lts
Like many other studies, the analysis in the present chapter supports the hypothesis 
th a t early cessation of breastfeeding leads to a considerably higher risk of dying for an 
index child. This result holds when the influences of a num ber of factors on m ortality  
have been statistically  controlled. Breastfeeding appears to  be a prime factor influencing 
m ortality  a t ages 1-4 m onths, 5-8 m onths and 9-15 m onths, but thereafter its significance 
disappears. The analysis reveals th a t it is such a crucial factor of child survival th a t its 
influence on m ortality  a t ages 5-8 m onths overrides the influence of the tim ing of next 
conception as well as th a t of the preceding b irth  interval (Table 6.9), the two factors 
repeatedly discussed in litera tu re  explaining child m ortality  differentials to a large extent. 
This would mean th a t the adverse effects of non-breastfeeding during the early m onths of 
life are higher in some stages of early life than  the often suggested biological and 
behavioural mechanisms in relation to birth  intervals; at least this is so in Bangladesh. 
However, literature  on the relative im portance of these factors seems alm ost non-existent. 
Thus, the finding th a t the influence of breastfeeding on m ortality  is greater th an  the 
influences of the preceding b irth  interval and the tim ing of next conception m ight need 
further evidence from other countries before its im portance can be established.
A child whose m other conceives shortly after its b irth  may be subjected to  cessation 
of breastfeeding or to erratic breastfeeding due to the m other becoming pregnant again. 
The cessation of breastfeeding thus may increase the index child’s susceptibility to illness 
and death  in a  particular age in terval. If such behavioural mechanisms are in operation, 
then the estim ates of the effects of the tim ing of next conception should exhibit 
considerable a ttenuation  once the effects of breastfeeding are controlled (Palloni and
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Tienda, 1986:43). However, very negligible differences were observed in the estim ates of 
the tim ing of next conception with and w ithout the presence of control for breastfeeding 
(see Tables 6.2, 6.3, 6.4, 6.5 and 6.6). Thus, the hypothesis th a t breastfeeding is the 
in term ediate  factor through which b irth  intervals, in particu lar the next conception, 
affect child survival is not supported by the present analysis. In other words, the analysis 
reveals th a t each of the factors: preceding birth  in terval, the tim ing of next conception 
and breastfeeding has its own influence on early age m ortality . This was also the case 
observed in Latin American d a ta  by Palloni and Tienda (1986), and Palloni and M illm an 
(1986). Analysing the 1976 M alaysian Fam ily life Survey d a ta  and reviewing some other 
studies (for example, Palloni and M illman, 1986) based on the W orld Fertility  Survey 
d a ta , M illman and Cooksey (1987) conclude th a t the great m ajority of birth-spacing 
effects operate through some m echanism  other than  the association of breastfeeding w ith 
b irth  interval lengths. Perhaps it is relevant to m ention here th a t analysing W FS d a ta  
for Jo rdan , Tunisia, Egypt and Yemen, A dlakha and Suchindran (1985) concludes th a t 
breastfeeding effects are mainly through the nourishm ent effects ra ther than  through the 
influence on child spacing.
A lthough it has been argued th a t the m echanism s by which birth  in tervals can 
affect child survival have been a subject of speculation (Winikoff, 1983), am ong the 
suggested ways through which child survival is influenced by the preceding b irth  interval 
are: m o ther’s health deterioration  due to  closely spaced b irths and so im proper milk 
production for the index child; and com petition w ith earlier siblings. Again, am ong the 
suggested ways in which next b irth  or conception can influence m ortality  are: ab rup t 
cessation of breastfeeding due to the presence of the subsequent pregnancy, and less 
m ateria l and m aternal care due to  m other’s health during early stages of pregnancy. The 
analysis in the present chapter does not support the former explanation in relation to  the 
influence of the next pregnancy. It thus rem ains unknown w hether the tim ing o f next 
conception operates on m ortality  probability of the index child through the second 
m echanism  or any other m echanism s to be investigated further.
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The results show th a t the effects of breastfeeding decline with the age of the child. 
This is obvious, since breastfeeding can best meet the  nutritional requirem ents and 
provide immunologic protection against diseases during the first couple of m onths of 
infancy. As the infant ages, its resistance to detrim ental environm ental factors increases 
and it is then less susceptible to enteric pathogens (Butz et al, 1984:524).
One of the findings th a t needs to be discussed relates to the relative role of the 
preceding b irth  interval and the tim ing of next conception in influencing m ortality . It has 
been observed in C hapter 3 th a t preceding birth  in terval has a greater influence on child 
m orta lity  between ages one and five years than  subsequent b irth  interval. The WFS da ta  
for a  num ber of developing countries show th a t preceding b irths generally have greater 
effects on survival probability through the first five years of life than  do rapid subsequent 
b irths (Hobcraft et al, 1983:606). The analyses in the  present chapter show th a t the 
tim ing of next conception has more im pact on m orta lity  a t ages 1-4 m onths and a t ages 
5-8 m onths than  does the preceding b irth  interval. The reverse, th a t is, greater influence 
of the preceding birth  interval than  the tim ing of next conception, appears for m ortality  
a t ages 9-15 m onths and 16-59 m onths. These suggest th a t during the first half or so of 
infancy, the tim ing of the next conception affects the survival chance of the child in 
question more adversely than  does a close preceding sibling.
Unlike studies elsewhere (Palloni and Tienda, 1986; Janow itz et al, 1981), the 
present analysis shows no differential im pact of breastfeeding on m ortality  in relation to 
m other’s educational s ta tus. T h a t is, the influence of breastfeeding on m ortality  did not 
vary w ith mo her’s education. Though the mean duration  of breastfeeding among 
educated m others is som ewhat lower than  among uneducated m others, because of the 
cu ltural norm  of prolonged breastfeeding in Bangladesh, any differentials can hardly be 
expected in the breastfeeding durations between the educated and the uneducated 
m others if only the first half of the  whole period of infancy is considered (the period when 
breastfeeding is of param ount im portance). This is probably the reason th a t no 
differential im pact of breastfeeding is observed with m other’s educational level.
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C H A P T E R  7
S U M M A R Y  A N D  C O N C L U SIO N
The differences in the early age m ortality  rates or risks in Bangladesh based on the 
Bangladesh Fertility  Survey d a ta  have been addressed before by several authors. 
However, the present study differs from the earlier studies (Huda, 1980; Edm onston, 
1983; Hobcraft et al, 1985) in several ways. F irst, it has gone through a more detailed 
evaluation than  ever done before of the quality of d a ta  collected in the pregnancy history 
section of the Bangladesh Fertility  Survey. Second, it a ttem p ts  to investigate some of the 
possible mechanisms through which one of the m ost frequently cited social factors, 
m aternal education, could relate to child survival in Bangladesh. Third, it examines the 
inter-relation of m ortality  risks between (/am ong) children born to the same m other. The 
issue of intra-fam ily m ortality  is in fact implicit in a different way in the com parative 
analysis carried out by Hobcraft et al (1985) with the W orld Fertility  Survey d a ta  for 39 
developing countries including Bangladesh. However, the  phenomenon has neither been 
investigated nor highlighted explicitly as in the present analysis. Finally, it is the only 
study based on the Bangladesh Fertility  Survey da ta  th a t incorporates and examines the 
influence of breastfeeding on early age m ortality  along w ith b irth  intervals, which are 
closely inter-related.
The present chapter First sum m arises the m ajor findings of the study, and then
discusses their implications.
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7.1 Sum m ary o f F ind ings
The m ultivaria te  analysis in the present study has shown th a t m o th ers  age at 
b irth , b irth  order, sex and year of b irth  of the child all had significant influences on infant 
m ortality  in Bangladesh. Except for the b irth  year of the child, all the other three factors 
continued to have significant influences on the child m ortality  between ages one and five 
as well. The estim ates have revealed the usual sex differential in m ortality  during 
infancy, th a t is, m ale infants had a higher m ortality  risk than  female infants. However, 
the situation  reversed a t ages beyond infancy; female children were observed to have a 
higher risk of dying a t ages between one and five years th an  male children. The estim ates 
in relation to b irth  cohort have shown th a t infants born during 1959-63 had a 
considerably higher chance of dying than  the infants who were born during the periods 
1964-68 and 1969-73. No significant difference appeared in the m ortality  risks of infants 
born during the tw o la tte r  periods, th a t is, during 1963-68 and 1969-73: this essentially 
suggests th a t the infant m ortality  situa tion  in Bangladesh did not improve from about 
the mid 1960s to the  mid 1970s. No difference was also observed in the child m ortality  
risks a t ages between one and five years of two cohorts born during 1959-63 and 1964-68, 
suggesting a lack of any im provem ents in the child m ortality  situation during the whole 
1960s.
The main effects model estim ates have shown th a t  m other’s age a t birth  had a 
negative relation w ith the infant m orta lity  risk, the highest risk being for infants of 
m others aged less th an  20 years. The lowest risk appeared for infants of m others aged 30 
years or more; however, the risk of infants of m others in their prime reproductive ages, 
20-29, was not different in a sta tistica l sense from the risk of infants of m others aged 30 
and above. The results th a t con trast w ith studies of sim ilar nature  appeared in relation 
to the b irth  order of the child. Unlike in Nepal (G ubhaju , 1984) and in Indonesia (Hull 
and G ubhaju, 1986), the infant m ortality  risk failed to  increase with b irth  order. The 
lowest m ortality  risk appeared for infants of b irth  orders 4-5, which was then followed by 
the infants of birth  orders 2-3 and then the first born infants; the highest m ortality  risk
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appeared for infants of birth  orders six and more. A sim ilar relationship of pregnancy 
order with m ortality  during the neonatal period was observed with the M atlab 
Dem ographic Surveillance System  (DSS) d a ta  in Bangladesh (Swenson, 1981).
The risk of dying associated with birth  order was also found to vary according to 
m other's  age a t b irth ; in other words, m other’s age and b irth  order appeared to have an 
in teractive influence on the risk of dying during infancy. The estim ates have shown th a t 
the first born infants of m others under 20 had the highest risk of dying but those first 
babies born to m others aged 20-29 had a considerably lower risk. For infants of birth  
orders 2-3, the risk of dying in infancy was higher if the m other was under 20, lower if the 
m other was aged 20-29 and again higher if the m other was 30 or more years old. For 
infants of birth  orders 4-5, the risk was the higher if the m other under 20, lower if the 
m other was aged 20-29 but the lowest if the m other was 30 or more. Finally, the risk of 
dying among infants of birth  orders six or more was considerably higher if the m other was 
aged 20-29 than  if she was 30 or more years old.
Unlike infant m ortality , the risk of child m ortality  between ages one and five years 
had appeared to  increase with b irth  order of the child. This result is probably due to 
increased com petition a t these ages for family resources with the family size. However, 
unlike infant m ortality , no significant in teraction of m other’s age and b irth  order with 
child m ortality  was observed.
The results m entioned so far describe the situa tion  when b irth  spacing was not 
considered in the analysis. W hen first b irths were excluded from and the length of the 
preceding b irth  interval was added to the logit model, all the factors, sex, b irth  year and 
b irth  order continued to have significant influences on the risk dying during infancy, but 
the  influence of m other’s age a t b irth  had disappeared. The univariate  model (excluding 
first born infants), however, showed th a t m o ther’s age a t birth  following the length of the 
preceding b irth  interval was the second strongest determ inan t of infant m ortality; infants 
of m others under age 20 had a risk which was nearly 50 per cent higher than  the risk of
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infants of m others aged 20-29, and aged 30 or more. The disappearance of the 
significance of m other’s age in the presence of control for the preceding birth interval 
suggests th a t the excessive infant m ortality  risk observed among the teenage m others is 
due to short b irth  spacing.
For child m ortality  between ages one and five years, the findings are different. Of 
the factors: m other’s age a t b irth , b irth  order, preceding b irth  interval length and sex of 
the  child included in the model, only the length of the preceding birth  interval emerged as 
the single factor th a t had a significant influence. In addition, the analysis which 
incorporated  the subsequent b irth  interval has shown th a t both the preceding and the 
subsequent b irth  intervals had highly significant influences on child m ortality , but the 
influence of the preceding interval was greater than  the influence of the subsequent 
in terval. The main effects model estim ates have revealed th a t a child w ith a preceding 
b irth  interval of one-and-a-half years or less had a risk of dying between ages one and five 
years which was three tim es higher than  the risk of a child w ith a preceding b irth  interval 
length of more than  three years. Again, a child w ith a subsequent birth  interval of one- 
and-a-half years or less had a risk which was more than  twice the risk of a child with a 
subsequent b irth  interval of more than  three years. The analyses further have shown th a t 
not only both the preceding and the subsequent intervals had independent influences but 
they also had an in teractive influence on the child m ortality  risk. The highest risk 
occurred when both the intervals were less than  or equal to one and a half years and the 
lowest risk was when both intervals were more than  three years.
It has been observed th a t none of the  social factors, m o ther’s education, father’s 
education and place of residence had any influence on m ortality  during infancy, neither in 
the univariate  nor in the m ultivaria te  situation . For child m ortality  between ages one 
and five, in the univariate  model both m other’s education and father’s education 
appeared to have significant influences, the im pact of m other’s education being greater 
than  the im pact of fa th e r’s education. However, in the m ultivaria te  model, the influence 
of fa th e r’s educational s ta tu s  disappeared, leaving m other’s education as the single
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determ inan t of child m ortality  among the three social variables examined. The estim ates 
have shown th a t the children whose m others had no education had the highest risk, those 
whose m others had incomplete prim ary education had the interm ediate risk and those 
whose m others had at least complete prim ary education had the lowest risk of dying. 
Com pared to a child w ith a m other having complete prim ary education or more, a child 
whose m other had no education had about a 90 per cent higher chance of dying between 
its first and fifth years of life.
To examine along with the proxim ate or demographic factors, when m other’s 
educational s ta tu s  was merged in to  two groups only ,1 it appeared th a t  m other’s 
education was significantly associated w ith the risk of dying during infancy, both in the 
absence and presence of controls for a num ber of dem ographic factors. The estim ates in 
varying models have suggested th a t during infancy children with no m aternal education 
had experienced 11 to 15 per cent higher risk of dying than  children w ith a t least some 
m aternal education. On the hand, the analyses for child m ortality  between ages one and 
five years have shown th a t children of uneducated m others had 54 to 73 per cent higher 
chance of dying than  children whose m others had a t least some prim ary education. The 
analyses further have suggested th a t the mechanisms through which m aternal education 
could affect child survival were related neither to m other’s age a t birth  nor to  successive 
b irth  spacing; the higher survival probability  observed among children of m others w ith 
some education was related to m other’s parity . However, as appears from the literature , 
m aternal education in Bangladesh m ight have been related to other non-m aternal 
proxim ate determ inants w ithin or outside the suggested framework by Mosley and Chen 
(1984).
In the analyses of intra-fam ily m ortality , the survival s ta tus of the im m ediately
1 Since there were fewer number of cases with mothers who had complete primary or more years 
of schooling, maternal education was collapsed into two groups. These were no education and at 
least some primary education, instead of the three groups used in examining the social factors alone 
which were no education, incomplete primary education and complete primary or more years of 
education.
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preceding sib ling(/s) a t age one year appeared as a highly im portan t factor for both 
infant and child m ortality . If the  preceding sibling died in its infancy, then the next 
sibling, th a t  is, the index child, also had a considerably higher chance of dying in its 
infancy than  if the preceding sibling survived through the first year of its life. This 
observation appeared to hold irrespective of m other's age a t b irth , length of the preceding 
b irth  in terval, b irth  order and sex of the index child. The results thus have suggested 
th a t both the length of the preceding birth  interval and the survival s ta tu s  of the 
preceding sibling had independent influences on the m ortality  risk of the child in question. 
This was later confirmed by model fitting which showed no interactive influence of the 
preceding sibling’s survival and the preceding b irth  interval on the risks of dying during 
infancy as well as between ages one and five years.
The estim ates from the m ain effects model have revealed th a t if the preceding 
sibling died in infancy, then the index child had a m ortality  probability which was about 
90 per cent higher than  if the preceding survived its infancy. Unlike the preceding birth 
in terval, m other’s age a t b irth  and b irth  order of the child appeared to  interact 
significantly on the risk of dying during infancy. When the preceding sibling was found 
alive a t age one year, the m orta lity  risk of the index child showed the expected U-shaped 
relation w ith m other’s age, bu t when the preceding sibling was dead, a positive relation 
was observed. A reversed J-shaped relation of the infant m ortality  risk was observed with 
b irth  order when the preceding child was alive, bu t when the preceding child died in 
infancy, the relationship was completely opposite to  th a t observed when the preceding 
sibling was alive.
Unlike studies elsewhere (G ubhaju , 1984; Hull and G ubhaju, 1986), the survival 
disadvantage during infancy of the group of children whose im m ediately preceding sibling 
died in infancy was observed to tu rn  into an advantage for the index child a t ages beyond 
infancy. The child m ortality  risk between ages one and five was considerably lower if the 
im m ediately preceding sibling died in infancy than  if the preceding sibling survived. This 
also was irrespective of m o ther’s age a t b irth , b irth  order, preceding b irth  in terval length
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and sex of the index child. The appearance of a clear negative relation between the child 
m ortality  and the preceding birth  interval length in the case when the preceding sibling 
died in infancy, as also observed in Pakistan  (Cleland and Sathar, 1984), suggests th a t 
com petition between siblings was not the only mechanism through which the preceding 
b irth  interval could influence child m ortality  in Bangladesh. The model estim ates 
suggested th a t if the  preceding sibling was alive a t age one year, the index child’s risk of 
dying between ages one and five years was more than  tw o-and-a-half tim es the risk if the 
preceding sibling was dead. This result is likely to  relate to  com petition; death  of the 
im m ediately preceding child elim inates com petition for the index child a t such stages of 
its life (between ages one and five years) when m aterial resources ra ther th an  m aternal 
resources are more im portan t for its survival.
One strikingly in teresting result has appeared for child m ortality  in relation to the 
sex of the preceding sibling. W hereas in the presence of control for the preceding birth  
in terval length and for the survival s ta tu s  of the preceding sibling, m other’s age a t birth , 
b irth  order and sex of the index child each failed to influence the m ortality  risk between 
ages one and five years significantly, sex of the preceding sibling appeared as a significant 
factor. Irrespective of its sex, an index child with a preceding male sibling had about 20 
per cent higher chance of dying between ages one and five years than  a child w ith a 
preceding female sibling. The result is Probably due to  the fact th a t the index child had 
to face harder com petition from its im m ediately preceding brother than  from its 
im m ediately preceding sister. It is also probable th a t the index child is likely to be cared 
more by its im m ediately preceding sister than  by its im m ediately preceding brother.
The analyses of intra-fam ily m ortality , extended to  the survival s ta tu s  of the two 
im m ediately preceding siblings, confirmed further the findings observed in the case of the 
survival s ta tu s of only the im m ediately preceding sibling. The risk of dying during 
infancy was higher if both the preceding two siblings died in their infancy, lower if the 
second of the pair died but the first was alive, further lower if the second was alive and 
the first died, and finally, the lowest if both the preceding two siblings survived their
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infancy. On the other hand, for child m ortality  between ages one and five years, the risk 
of dying was higher-than-average if both the preceding two siblings were alive or if, of the 
two, only the one which im m ediately preceded the index child was alive; the risk wras 
low er-than-average if both the preceding siblings or the one which imm ediately preceded 
the index child had died in their infancy. The results are quite consistent w ith the 
conjecture th a t the influence of the biological factors should be more during the infancy, 
and the influence of the social factors should be more in the childhood ages other than the 
infancy.
D uring infancy, significant in teractions of the survival s ta tu s of the preceding two 
siblings appeared w ith m other’s age and with birth  order. W hen both the two preceding 
siblings were alive a t age one year, the usually expected relation appeared with m aternal 
age; the risk of dying was higher for children of m others under 20, and for those of 
m others aged 30 or more than  for children of m others aged 20-29. When any one of the 
preceding two siblings was dead, the infant m ortality  risk showed a positive relation with 
m other’s age. It is likely th a t the in tra-u terine or physical condition of the m other with 
an infant death  experience in her past reproductive life deteriorates w ith her age and so, 
the risk of dying during infancy rises w ith age. This proposition was not supported fully 
in the case when both the siblings died in their infancy. Infants of m others aged 20-29 
(the prim e reproductive ages) appeared to  have a higher m ortality  than  infants of 
m others aged 30 or more. However, no significant difference appeared in the m ortality  
risk of the two groups of infants, of m others aged 20-29, and those aged 30 or more. 
Again, when both the preceding siblings were alive, the risk of dying in infancy showed a 
negative relation with b irth  order of the child. The same relation appeared for the infants 
whose im m ediately preceding sibling was alive while the older one was dead. It is likely 
th a t continuation of child bearing by m others w ith a successful reproductive history in 
the past or more recently (in the sense th a t  the last one or the last two children preceding 
the child in question did not die in infancy) did not enhance any increased risk of dying in 
infancy for their other higher order children. WThen both the preceding two siblings or 
only the im m ediately preceding one died, the risk was higher for the th ird  birth order
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infant, lower for infants of b irth  orders 4-5 and again higher for the sixth or higher order 
births.
The analyses in relation to breastfeeding w-as based on a lim ited sample: 
inform ation on the duration of breastfeeding was collected for only the last and the next- 
to-last live births. One of the prime possible mechanisms, often suggested in the 
dem ographic literature , of the adverse influence of short birth  intervals, particularly  th a t 
of the subsequent birth  interval or the subsequent pregnancy is through the disruption in 
breastfeeding due to the presence of the subsequent pregnancy. However, as in studies 
elsewhere w ith the WFS d a ta  (Palloni and M illman, 1986; Palloni and Tienda, 1986), this 
hypothesized role of breastfeeding as an in term ediate factor was not supported by the 
Bangladesh Fertility  Survey data .
Breastfeeding duration  has emerged as a prime factor influencing m ortality  risks a t 
ages 1-4 m onths, 5-8 m onths and 9-15 m onths, but thereafter (at ages 16-59 m onths) its 
influence disappeared, showing as was expected th a t the effects of breastfeeding declined 
with the age of the child. Between the 5th and 9th m onths of life, breastfeeding appeared 
to be such a crucial factor of m ortality  th a t its influence overrode the influences of both 
the preceding birth  interval and the tim ing of the next conception. The estim ates for 
m ortality  a t ages 1-4 m onths have suggested th a t an infant breastfed for less than  one 
m onth had a risk of dying which was about three-and-a-half tim es higher than  the risk of 
an infant breastfed for a t least one m onth. For m ortality  a t ages 5-8 m onths, it appeared 
th a t an infant breastfed for any period less than five m onths had a risk of dying which 
was about 4.8 tim es higher than  the risk of an infant breastfed for a t least five m onths. A 
differential of a sim ilar m agnitude also appeared a t ages 9-15 m onths. These high 
differentials in m ortality  risks in relation to breastfeeding appeared when influences of the 
preceding b irth  interval and the tim ing of the next conception as well as of a num ber of 
other factors were controlled sta tistically . The persistence of the significant influence of 
breastfeeding along wdth the influences of the preceding b irth  interval and the tim ing of 
next conception suggest th a t each of these factors influences in its own way the m ortality  
probability during the early m onths of life.
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F urther analysis of m ortality  a t ages 5-8 m onths( with the breastfeeding durations: 
<1 m onth, 1-4 m onths, and 5-r m onths) has shown th a t the risk of dying had decreased 
w ith length of breastfeeding duration . The estim ates in this case revealed th a t a child 
breastfed for less than  one m onth had more than eight times higher risk of dying than if 
the child was breastfed for five m onths or more. Again, a child breastfed for 1-4 m onths 
had about tw o-and-a-half times higher risk than if the child was breastfed for five or more 
m onths. The sam e negative relationship between m ortality  risk and the duration of 
breastfeeding also appeared in the age-segment 9-15 m onths (with the breastfeeding 
durations: <5 m onths, 5-8 m onths, and 9+  m onths).
No in teractions of breastfeeding appeared w ith m other’s educational s ta tu s  and also 
writh  the preceding b irth  interval length and w ith the tim ing of next conception. Thus, 
unlike in the Latin American and the Caribbean countries (Palloni and M illm an, 1986; 
Palloni and T ienda, 1986), there was no evidence th a t the influence of breastfeeding on 
m ortality  for the group of children w ith no m aternal education was different from th a t of 
the group with educated m others.
7.2  C o n clu sion s and Im p lic a tio n s
Birthspacing and survival of the preceding sibling(/s) appear to  be m ajor factors 
associated with m ortality  risk of children in Bangladesh. The length of the preceding 
b irth  in terval, as appears from the analyses, is the m ost im portan t factor th a t influences 
m ortality  during the whole period of infancy. On the other hand, the preceding birth 
in terval length followed by the subsequent birth  interval are the two m ost im portan t 
determ inan ts of child m ortality  between ages one and five years. The survival s ta tu s  of 
the im m ediately preceding sibling (or the two preceding siblings) during its (/th e ir)  
infancy appear to  have differential roles on the m ortality  of the reference child. Death of 
the preceding sib ling(/s) during its infancy has a highly negative influence on the survival 
chance of the child in question during its infancy. On the other hand, it appears to  have 
a highly positive influence on the  survival chance between ages one and five years.
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However, if the first five years of life are considered together, death of the immediately 
preceding child appears to have a significantly negative influence on the survival chance 
of the index child.
The two often suggested mechanisms of the influence of length of the preceding 
birth  in terval are m aternal health  depletion and com petitions between siblings. The 
analysis concerned with the preceding b irth  interval length suggests indirectly m aternal 
depletion as a more plausible mechanism  than  the com petition between siblings. This is 
also suggested in the analysis which incorporated additionally the tim ing of next 
conception. The frequently suggested ways in which the following birth  interval may 
influence m ortality  are through the curtailm ent of breastfeeding due to  a new pregnancy 
and also through m aternal health  depletion. The analysis in the present study lacks 
results th a t  could support the m ediating role of breastfeeding. By con trast, breastfeeding 
appears as a significant factor th a t  influences child survival during the early m onths of 
life independently of the ways in which the pace of child bearing could influence child 
survival in Bangladesh.
The findings have im portan t policy im plications. The estim ates from various 
models (C hapters 3,4 and 5) suggest th a t if all the children born w ithin one-and-a-half 
years of the b irth  of the preceding sibling could have an interval of more than  one-and-a- 
half years to  three years, the infant m ortality  level among the second and all o ther higher 
order b irths would have reduced by about 20 per cent from its current level of 120 
(among the second or higher order b irths). A sim ilar reduction (by as much as 10 per 
cent) could also be expected for child m ortality  between ages one and five years. Thus, 
b irthspacing seems to be the m ajor factor th a t  calls for intervention. A growing global 
concern for the welfare and survival of children under age five years in the developing 
countries has been noticed in recent years. The child survival program  (and also the 
family planning program ) should explicitly be aimed a t spacing between pregnancies for 
the health  of the m other and for her offspring. A wider spacing in tu rn  could be expected
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to reduce both fertility as well as infant and child m ortality levels in Bangladesh.“
Since infants born to mothers under age 20 have a higher than average risk of dying, 
a further reduction in mortality during infancy could be expected through a rise in age at 
marriage. Due to cultural and religious prohibitions, pre-marital sex or ex-nuptial births 
in Bangladesh are almost absent. A rise in age a t marriage would automatically ensure a 
reduction in the proportion of teenage births and thus increased infant survival. Thus, 
special measures should be taken to raise age at marriage among females.
Although breastfeeding in Bangladesh is prolonged and nearly universal, it is not 
unlikely th a t  a declining trend in breastfeeding practice as well as durations could occur 
in the near future, given the roles of modernization and of the multinational companies to 
promote bottle feeding. Under the circumstances of a low general level of female 
education and also a low standard  of living (it is unlikely th a t  living standards in 
Bangladesh would improve in the near future), the promotion of bottlefeeding (a symbol 
of modernization among the misled illiterate mothers in Bangladesh) would undoubtedly 
result in increased mortality among infants. Thus, efforts should be taken to continue the 
nearly universal and prolonged breastfeeding practice prevailing in the society, a t  least 
during the whole period of infancy.
2“A recent controversy centers on the role of family planning as a means of reducing infant 
mortality in developing countries. Bongaarts (1987) claims that acceptance of family planning is 
not likely to have a significant favourable impact on infant mortality. However, this proposition 
has strongly been criticised by Trussed (1988). It seems that current knowledge on the issue is too 
limited to accept Bongaarts’s claim. It is believed by many demographers that family planning is 
likely to reduce both fertility and infant mortality by changing age distribution of fertility, 
reducing high-parity births and lengthening the intervals between successive births.
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A p p en d ix  A
P a r t  o f  th e  B a n g la d esh  F er tility  
S u r v ey  1975-76  Q u estio n n a ire
SECTION 1  -  RESPONDENT'S  BACKGROUND
LOCATION OF INTERVIEW (NAME OF 
VILLAGE/BLOCK) ............................ ..
101. Do yoy l iv e  in t h i s  house?
1 1
5
NO
102. Do you l iv e  in ...................... .......................... ?
(NAME OF VILLAGE/BLOCK)
YES 1 NO 2
103. Where do you l iv e ?
(INTERVIEWER: OBTAIN NAME OF
VILLAGE/BLOCK)
t
104. Have you l ived  in ............................... (PLACE NAME) since
b i r th ?
□
□
105. What kind o f  area 
would you say ( t h i s /  
th a t )  was when you 
were growing up, 
say to  age 12? Was 
i t  a v i l l a g e ,  a 
town, o r  a c i ty ?
VILLAGE Ijj CITY |_2J
106. In what kind of  area 
did you l iv e  mostly 
when you were grow­
ing up, say to  age 
12? Was i t  in a 
v i l l a g e ,  in  a town, 
o r  in  a c i ty ?
VILLAGE [ ^ J  CITY |_2J
107. In what month and y ea r  were you born?
(MONTH) (YEAR)
(SKIP TO 109) D.K. Q
108 .  How o l d  a r e  you?
(RECORD BEST ESTIMATE)
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109. Have you ever attended school?
NO ( T j  
(SKIP TO 113)
110. What was the highest level of school you attended
(CLASS)
PRIMARY m MADRASHA 0
HIGH SCHOOLm COLLEGE 0
UNIVERSITY m OTHER (SPECIFY)
111. What was the highest class you passed at that level?
(CLASS)
112. INTERVIEWER: TICK APPROPRIATE BOX
LESS THAN CLASS V CLASS V OR ABOVE
m
(SKIP TO 114)
□
□
□
PREGNANCY HISTORY TABLE
312 313 314 IF A LIVE BIRTH
Preg- What was the A f te r 315 31Ö 317 318
nancy
Order
name o f  you r 
f i  r s t /n e x t  
baby born
(name) 
and be fo re  
was
In what month 
and y e a r was
Was the 
baby a
Is  the c h i ld  
s t i l l  l iv in g ?
( I f  no t a liv e ) 
How long d id
a liv e ? (name) boy o r a 
g i r l?
th is  b o y /g ir l
bom  d id  
you have any 
o th e r preg­
nancies?
(name)
born?
liv e ?
YES [Tj 
(SKIP TO 319)
Beng/Eng
MONTH BOY ÜJ
YES □  
(PROCEED 
WITH NEXT 
PREGNANCY
MONTHS
01 NO (Y) YEAR YEARS
(4SK 315-318) YEARS
AGO
GIRL 0 NO U  
(ASK 318)
ASK THE NEXT 
PREGNANCY
YES Q ]  
(SKIP TO 319)
Beng/Eng
MONTH BOY CD
YES ITI 
(PROCEED 
WITH NEXT 
PREGNANCY)
MONTHS
02 NO C B YEAR YEARS
(4SK 315-318) YEARS
AGO
GIRL m NO m  
(ASK 318)
ASK THE NEXT 
PREGNANCY
YES Q] 
(SKIP TO 319)
Beng/Eng
MONTH BOY m
YES □  
(PROCEED 
WITH NEXT 
PREGNANCY)
MONTHS
03 NO GQ YEAR YEARS
(ASK 315-318) YEARS
AGO
GIRL 0 NO U  
(ASK 318)
ASK THE NEXT 
PREGNANCY
YES Qj 
(SKIP TO 319)
Beng/Eng
MONTH BOY GO
YES HQ
(PROCEED 
WITH NEXT 
PREGNANCY) 
NO m  
(ASK 318)
MONTHS
04 no 17! YEAR YEARS
(ASK 315-318) YEARS
AGO
GIRL 0 ASK THE NEXT 
PREGNANCY
YES [ f l  
(SKIP TO 319)
Beng/Eng
MONTH BOY m
YES m  
(PROCEED 
WITH NEXT 
PREGNANCY)
MONTHS
05 NO |7) YEAR
S
YEARS
(ASK 315-318) YEARS
AGO
GIRL NO |7 ] 
(ASK 318)
ASK THE NEXT 
PREGNANCY
YES H  
(SKIP TO 319)
Beng/Eng
MONTH BOY Q
YES Q] 
(PROCEED 
WITH NEXT 
PREGNANCY) 
NO [2 ]
(ASK 318)
MONTHS
06 NO B ]
(ASK 315-313)
YEAR YEARS
YEARS
A G O -----------
GIRL E ASK THE NEXT 
PREGNANCY
YES OQ 
(SKIP TO 319)
Beng/Eng
MONTH BOY m
YES CD 
(PROCEED 
WITH NEXT 
PREGNANCY
MONTHS
07 NO B YEAR YEARS
(ASK 315-318) YEARS
AGO
GIRL 0 NO Cl ) 
(ASK 313)
ASK THE NEXT 
PREGNANCY
238
PREGNANCY HISTORY TABLE
IF NOT A LIVE BIRTH
3T9.In what 
Mth.and Yr. 
was tha t 
preg te rm i­
nated? I f  
'D .K .' ask 
how many 
Yrs. ago?
320.How 
many months 
did that 
pregnancy 
last?
321.Did the 
baby show 
any sign of 
l i f e  (cried  
e tc .)  a fte r 
i t s  b irth?
322. Was. 
the baby 
a boy or 
a g ir l?
323.Did you 
or a doctor 
or someone 
else do any­
thing to end 
the preg­
nancy?
Beng/Eng 
MONTHS____
YEARS..........
LESS THAN 7 
□
(SKIP TO 
323) 7 OR
more m
(A K 321)
yes m
(ASK 322) 
NO [7|
( PROCEED 
WITH NEXT 
PREG)
BOY [7 ] YES [7]
YEARS
AGO............
GIRL [F] 
PROCEED 
WITH NEXT 
PREG.
NO I2J 
PROCEED 
WITH NEXT 
PREG.
Beng/Eng 
MONTHS........
YEARS..........
TIES THAN 7 
0
(SKIP TO 
323) 7 OR
more pq
YES H I 
(ASK 322)
BOY [7] YES [7]
YEARS
AGO..............
NO [2]
« Ä
PREG
GIRL [ i ]  
PROCEED
NO [71
PROCEED
(ASK 321) WITH NEXT P R F G .
WITH NEXT 
P R F G .
Beng/Eng 
MONTHS........
LESS THAN 7 
0 YES [7] BOY [T] YES [T]
YEARS.......... (SKIP TO 
323) 7 OR
more m  
(ASK 3 2 lV
(ASK 322)
YEARS
AGO..............
NO [2]  
( # '
GIRL \2 \
PROCEED 
WITH NEXT 
PREG.
NO [7]
PROCEED 
WITH NEXT 
PREG.
Beng/Eng 
MONTHS........
LESS THAN 7 
0 YES [T] BOY [T] YES |7]
NO [7]
PROCEED 
WITH NEXT
YEARS.......... (SKIP TO 
323) 7 OR 
MORE [Tn
(ASK 322)
YEARS
AGO..............
NO [2]
4?TOt
PREG)
GIRL [2 ]
PROCEED 
WITH NEXT
I ASK 321) PREG. PREG.
Beng/Eng 
MONTHS........
LESS THAN 7 
0 YES [7] BOY [T]
GIRL [I] 
PROCEED 
WITH NEXT 
PREG.
YES [T]
NO [7]
PROCEED 
WITH NEXT 
PREG.
YEARS.......... (SKIP T(J 
323) 7 OR
more pq
(ASK 322)
YEARS
AGO..............
NO (2]
(ASK 3 2 fT P®)REXT
Beng/Eng 
MONTHS.... .
LESS THAN 7 
0 YES [7] BOY jT] YES [ l ]
YEARS.......... (SKIP TO 
323) 7 OR 
MORE pq
(ASK 322)
YEARS
AGO..............
NO [2J
(PROCEED 
WITH NEXT 
PRFG)
GIRL \Z\ 
PROCEED 
WITH NEXT 
PRFG.
NO \Z\ 
PROCEED 
WITH NEXT 
P R F G .(ASK 321)
Beng/Eng 
MONTHS........
YEARS..........
LESS THAN 7 
0
(SKIP TO 
323) 7 OR
more pq 
.(ASKJZIV
YES [TT 
(ASK 322) 
NO |T| 
(PROCEED
t a ,NExT
BOY [7] YES [7] 
NO [7]
PROCEED 
WITH NEXT 
PREG.
YEARS
AGO..............
GIRL [7] 
PROCEED 
WITH NEXT 
PREG.
3 2
1 3
imm
5 9
ML FL TMLB TFLB
I I  13 15 17
19 21 22
32 34 35
45 47 48
58 60 61
19 21 22
32 34 35
45 47 48
26 27 28 30
39 40 41 43
52 53 54 56
65 66 67 69
26 27 28 30
39 40 41 43
52 53 54 56
239
240
329. How many months a fte r  the b irth  of this child (termination of 
pregnancy) did your period come back?
.......................................  MONTHS PERIOD NOT ,----- -
BACK YET I___I
330. INTERVIEWER: TICK APPROPRIATE BOX (SEE 315)
ONLY ONE ,---- ,
LIVE BIRTH L U
(SKIP TO 333)
TWO OR MORE .-----,
LIVE BIRTHS [ 2 ]
331. Did you breast-feed ...................................  (NAME OF NEXT-TO-LAST
BIRTH)?
YES [7] NO [~~2~|
(SKIP TO 333)
332. For how many months altogether did you 
breast-feed him/her?
UNTIL ,— , 
CHILD I 
DIED
704. Did your (p resen t/las t) husband ever attend school?
NO [7]
(SKIP TO 708)
705 What was the highest class he attended?
.........(CLASS)
PRIMARY [T MADRASHA J T ]
HIGH SCHOOL [ j ]  
UNIVERSITY [ 1 ]
COLLEGE [7]
OTHER (SPECIFY).
706. What was the highest grade/class/year 
he passed?
. .  (Class/Grade/Year)
707. INTERVIEWER: TICK APPROPRIATE BOX
LESS THAN 5TH , 
CLASS/GRADE
5TH OR MORE ,-----,
CLASS/GRADE [JJ
(SKIP TO 709)
Source: BFS , 1S78:Appendix-C
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A p p en d ix  B
P e r c e n ta g e  D is tr ib u tio n  o f R ep ro d u c tiv e  
F em a le  P o p u la t io n  in B a n g la d esh : C om p arision  
b e tw e e n  B F S  1975-76  an d  C en su s 1974
Age-group 1974 Census BFS
(years) (corrected
population)8
1975-76b
10-14 12.3 14.9
15-19 10.2 10.5
20-24 8.4 8.5
25-29 7.1 7.2
30-34 5.8 4.8
35-39 4.8 4.3
40-44 4.0 3.9
45-49 3.3 3.4
50-54 2.6 2.5
N 36,961,000 166,16
Notes: The figures are expressed as the percentage of the 
total population;
Reproduced from Census Commission, 1977:3, Table 1; 
bSource: BFS, 1978:12, Table 2.4
Pe
rc
en
t
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A ppendix C
P ercentage D istribution  of Live B irths by the  
Length of Preceding B irth  Interval, 
B angladesh
£.5 -
1.5 -
0.5 -
Preceding birth interval length (months)
Note: Considers the cohort born during 1959-73.
Source: Subset of BFS data tape
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A p p en d ix  D
D e a th  R a te s  b e tw e e n  B ir th  an d  E x a ct A ge F iv e  Y ea rs  by  
S u rv iv a l S ta tu s  o f P re ced in g  C h ild  an d  D ifferen t  
D em o g ra p h ic  C h a r a c ter is t ic s , B a n g la d esh
Variable Preceding child at its age one year
Dead
(1)
Alive
(2)
Ratio
(3)
[=(l)/(2)]
Sex of the child: 
Male 319 (712) 184 (3,561) 1.73
Female 264 (666) 184 (3,450) 1.43
Year of birth: 
1959-63 319 (583) 190 (2,751) 1.68
1964-68 273 (795) 181 (4,264) 1.51
Maternal age: 
(years)
<20 303 (458) 236 (1,365) 1.28
20-29 291 (628) 178 (3,860) 1.63
30+ 276 (293) 157 (1,790) 1.76
Birth order: 
2-3 285 (648) 200 (2,748) 1.42
4-5 267 (359) 169 (2,254) 1.58
6+ 328 (372) 180 (2,013) 1.82
Preceding birth 
interval (months): 
<19 371 (544) 325 (1,220) 1.14
19-36 240 (557) 183 (3,742) 1.31
37+ 144 (243) 95 (2,014) 1.51
Notes: Rates axe per 1000 live births;
Figures in parentheses indicate the number of births.
Source: Subset of BFS data tape
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A p p en d ix  E
E ffec ts  o f th e  S u rv iv a l S ta tu s  o f P re ced in g  C hild  at A g e  
O n e Y ea r  and  O th er  D em o g ra p h ic  F a c to rs  on M o r ta lity  
b e tw e e n  B ir th  and  E x a c t A g e  F iv e  Y ea rs, B a n g la d esh
Variable: Multivariate Model
Parameter Standard LRX2 df P
estimate error
Sex of the child: 0.86 1 >0.10
Male 0.026 0.028
Female -0.026 0.028
Yeax of birth: 6.61 1 <0.01
1959-63 *0.074 0.029
1964-68 *-0.074 0.029
Mother’s age: 0.33 2 >0.10
<20 0.032 0.059
20-29 0.001 0.040
30+ -0.033 0.060
Birth order: 4.81 2 >0.05
2-3 0.083 0.049
4-5 -0.084 0.043
6+ 0.001 0.053
Preceding birth 
interval:
286.03 2 <0.0001
<19 **0.732 0.045
19-36 0.008 0.039
37+ **-0.740 0.053
Preceding child 
at age one yeax: 14.49 1 <0.005
Alive **-0.139 0.036
Dead ** 0.139 0.036
Overall effect -1.424 0.049
N= 8,315; Model LRX2= 365.64, df=324, p=0.055;
Notes: The estimates are net effects of mother’s education;
* and ** Significantly different from the average odds 
of dying at the 57, and 1% level of significance
Source: Subset of BFS data tape
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A ppendix F
B reastfeeding D urations by M aternal Age at B irth , B irth  
Order of the Child, M aternal E ducation and P lace of 
R esidence, B angladesh
Variable Mean duration of 
breastfeeding 
(months)
Number of 
cases
Significantly
different
pairs
Maternal 
education: 
None(N) 25.2 (0.210) 4,285 * *NS
Some(S) 23.7 (0.397) 1,087
Place of 
residence: 
Rural(R) 25.2 (0.195) 4,946 **RU
Urban(U) 22.0 (0.621) 426
Mother’s age:
<20(M1) 22.5 (0.379) 1,202 * *m 1m2,
20-29(M2) 23.9 (0.269) 2,352
**m 1m 3, 
**M2M3
30+(M3) 27.8 (0.333) 1,817
Birth order:
1(5,) 23.4 (0.528) 719 *B1B3-
2-3(B2) 24.0 (0.360) 1,354 * *B2B4’
4-5(B3) 24.7 (0.367) 1,314
* *b3b4
6+(B4) 26.2 (0.311) 1,985
Notes: The calculation excludes children brestfed until death, 
breastfed at the time of the survey and never-breastfed; 
Figures in parenthese are standard errors;
* and **: significantly different at the 5% and 1% levels of 
significance of the normal distribution;
The analysis considers the cohort born during 1959-73.
Source: Subset of BFS data tape
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